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Volume Indicator—Magic Eye (Type EM-84) 


Loudspeaker— integrated, heavy mag- 
net, wide range 


Controls—Piano-key pushbutton 


Fast Forward and Reverse—Less than 2 
minutes for 1200 ft. of tape 


Automatic Stop—At ends of reel (with 
metalized strips) 


Program indicator—Built-in, adjustable 


Inputs—(1) radio/phono; (1) microphone 
(with mixing facilities) 


Outputs—(1) for external speaker; 
external amplifiers with controls; 
external amplifier without centri: {tx Bn a 


for headphone monitoring 
cuit 


Microphone—High-impedance Dynamic 


Tubes — EF-86 2), a (2), ECL82 (1), 
EZ90 (1), EM84 (1 


Line singin. volts AC 60 cycles 
Power Consumption—80 watts 
Dimensions—15%4” x 13” x 8” 
Weight—32 Ibs. 

Case—Rugged, European-desi 


gned port- 
able carrying case (internally designed 
for optimum acoustic baffti 
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version of the 
CO ‘Continental’ 
TAPE RECORDER 
Developed & Guild-Crafted 
by 
Philips 
of the 
Netherlands 


We feel that the Stereo version of the Norelco ‘Con- 
tinental’ is the ideal tape recorder for those recordists, 
high fidelity enthusiasts and music lovers who seek a 
professional quality machine at a truly modest price. 
The data listed here, represent painstaking, conserva- 
tive and substantiated laboratory measurements. If you 
find that these data satisfy your technical requirements, 
and reflect those qualities that you consider mandatory 
in your stereo equipment, by all means listen to the 
Stereo version of the Norelco ‘Continental’ at your 
favorite HI-FI center or Camera store. There, we fee! 
sure, you will agree with us that the Norelco Stereo 
‘Continental’ is, indeed, a modern masterpiece .. . 


For further descriptive literature write to: 
NORTH AMERICAN PHILIPS CO., INC. 
Dept. 6K4, High Fidelity Products Division 
230 Duffy Avenue, Hicksville, L. 1., N. Y. 
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Earn more money. Enjoy doing important, interesting work. Learn Electrical 

Appliance Servicing. This is a field of increasing opportunity. Today every wired 

home has many electrical appliances and millions and millions of new appliances 

are made and sold each year. Find out more about this great, growing field. f 
Find out how NRI can train you, at home and in spare time to be an Appliance 

Service Technician. See how you can start soon to make extra money servicing .; Over 40 Years 


appliances. Experience 


Add to Your Income Soon After Enrollment gage hocks Up 
Opportunities Increasing for Service Technicians RyAaeraran en 


NG 
NRI Training is practical, thorough. You get easy-to-understand lessons, and y SERVIC! 
NRI supplies parts to build professional type Multi-Use Tester. Use it to get i ELECT RICAL 
practical experience. Soon, you can add to your income by servicing appliances. N APPLIANCES / 
Build a profitable sideline for your spare time—qualify for a good Nee —develop | 
a business and be your own boss. As an Appliance Service Technician, your 
opportunities are broad—your services wanted, gladly paid for, highly regarded 
in your community. 

Appliances are necessary to comfortable, convenient living. Owners pay well 
to keep them in repair. The field is amazingly big. In addition to major appli- 
ances such as electric ranges, air conditioners, refrigerators, there are over 
40,000,000 electric irons, 5,000,000 electric blankets, 15,000,000 coffee makers, 
plus more millions of vacuum cleaners, fans, toasters, mixers, etc. 


H rs FOR LESSON 
Learn and Earn With Tester _ Capen ano soox FREE 
Diploma When You Finish | op. tor, wesningren 10.0. 


ae appliance troubles easily with | Please send me Electric Appliance Servicing Lesson and | 


by maf p band Book FREE. (I understand no salesman will call.) | 
aie and do actual 


appliance repair jobs. For only $3.00 with 
enrollment and and $6 per manth, , get training | Name 
i i i ——. to pay for 
ome aoa for 
Sample Lamed and 1 % ee 
toward 


Dept. KD9, Washington 16,D.C. Li. —.AccReDiTED 
April, 1959 
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instructor heiping students check the wiring 
and trace the circuits of television receivers. 


TELEVISION-RADIO 
ELECTRONICS 

Here at COYNE you're 
trained for Testing, 
Trouble-Shooting and 
Servicing on AM and FM 
Radio, Auto Radio, Tele- 
vision, Color TV, etc. 
Thousands of COYNE 
trained men in good jobs 
or own well paying TV- 
Radio businesses. 


WE TRAIN YOU IN CHICAGO 


Our famous Practical-Technical method gives you practical 
experience on a massive outlay of equipment —over a quarter 
of a million dollars worth— plus necessary ‘technical training 
right here in the NEW COYNE Shop-Labs. 

Training in Refrigeration and Electric Appliances can be included. 


START NOW—PAY LATER 
Enroll now, pay most of tuition after 
Graduation. Part time employment 
help for students. Lifetime employ- 
ment service to Graduates. Starting 
dates, every six weeks. 


ELECTRICITY 
ELECTRONICS 

Big opportunities every- 
where—city, town and 
country, in Power Plant 
Work, Motors, Industrial 
Electronics, Armature 
Winding, Home and Fac- 
tory Wiring, Appliances, 
Refrigeration, Mainte- 
nance, Illumination, etc. 





Training offered 
to VETERANS and 
NON-VETS alike 











B. W. COOKE, JR., President © 


ELECTRICAL 


FOUNDED 1889 
SCHOOL 


CHARTERED AS AN EDUCATIONAL INSTITUTION NOT FOR PROFIT 
1501 W. Congress Parkway, CHICAGO, Dept. 49-8A 
ELECTRICITY + RADIO + TELEVISION + REFRIGERATION * ELECTRONICS 


April, 1959 


This modern fire amet building which is 
occupied entirely by Coyne, houses the 
NEW COYNE SHOP-LABS 





Instructor explaining operation ond testing 
of a lorge Motor Generator. 


OLDEST AND BEST 
EQUIPPED SCHOOL OF ITS 
KIND IN THE JU. S. 


Send Coupon or Write for 
FREE BOOK ~~ 


“GUIDE to CAREERS” 
Whether you prefer | 
Electricity—Television | 
— Radio or Combined 
Electronics Training 
this book describes all 
training offered. | 

Information comes | 
by mail and no sales- 
man will call. 


fee | 
Te eeTMciry al 
Rano Ory 





To get Free Book and information, mail this 
Coupon in envelope or Paste on Postal Card, or 
— to address below. 

T COYNE ELECTRICAL SCHOOL 
Dept. 49-8A, New Coyne Building 
1501 W. Congress Pkwy., Chicago 7, Ill. 


At no obligation to me send FREE book “‘Guide to 
Careers”” and details of all the training you offer. 











Address 








A Message From the Editor 


_— all TV manufacturers now use printed 
circuits in their receivers—yet one manufac- 
turer loudly proclaims that his receivers do not con- 
tain any printed circuit boards. Are printed circuit 
boards bad, do sets using them require more service 
calls? The RCA Service Company recently under- 
took a study of this question and found that of 5000 
service calls on equipment containing printed cir- 
cuits less than one trouble call in 50 had anything 
to do with the circuit boards themselves. Another 
six month analysis of service calls throughout the 
country indicated that on the average, an active 
technician had to replace a circuit board in a TV set 
only once in 5000 calls. This factual study would 
seem to dispel the suspicion with which many people 
look on printed circuitry. 


















This seems to be the time for surveys and here 
are the results of another interesting one. Of 513 
FM broadcasters contacted recently, 65 are now 
multiplexing commercial background music to res- 
taurants, industrial buildings, etc., simultaneously 
with their regular programming and another 61 
plan to be multiplexing by next year. Most of these 
stations are seriously contemplating stereo multi- 
plexing when and if F.C.C. approval is obtained. 
Are you prepared to receive stereo on your FM 
tuner? If not, the article starting on page 32 of this 
issue will tell you how to adapt your present FM 
tuner to receive multiplex broadcasts. 

In our January issue I asked for suggestions from 
readers for article topics for our 1959 issues. I was 
slightly overwhelmed by the response. So many of 
your suggestions are useable that it would be use- 
less for me to mention them now, however, I intend 
very soon to give you a report on some of our work 


4 Electronics Illustrated 





KUM 


ADV. Dv. 


6% 


ot See How DeVry Tech (Can 
ait Prepare You For A Profitable Future In Many Fields 


: | om Communications « 
= (Guided Missiles, ct. 


No Previous Technical Experience ‘ 
Or Advanced Education Needed! | Automation 
if : Laborers and bookkeepers, store clerks, shop a dfYeialiltes 
W Ss 
A 


men, farmers, salesmen — men of nearly every 
calling — have taken the DeVry Tech program and 
today have good jobs or service shops of their own 
in Electronics. You don’t have to quit your present 
job. If you are 17 to 55, see how you may get 
yourself ready for a future in the fast-growing 
Electronics field. 


Whether you prepare at home or in our well- 
equipped Chicago or Toronto Laboratories, you : . 
get sound, basic training in both principles Le Micro-Waves 
practice. At home, you use educational movies. 
You build actual circuits and test equipment. You 
read simple directions, follow clear illustrations. 
When you finish, you are prepared to step into 
a good job in this excitingly different field. You 
may even start a service shop of your own. 





























73 Mail coupon for free facts today. 
) 
Ow Get FREE Booklet! 
es- 4 
sly We'll give you a free copy of an 
61 z 4 9g LK LL t, “Elect 2 

and YOU.” See for yourself 
ese how you may take advantage 
[ti- of the opportunities in this 
ed. ’ fast-growing field. 
‘M 
his ; 
‘M DeVry Technical Institute 
. 4141 Belmont Ave., Chicago 41, Iil., Dept. E1-4-P 

“ a Please give me your FREE booklet, “Electroni d YOU,” and 
om Chicago 41, lllinois tell me how 1 may prepare to enter aur aoe headin af 
“ee Formerly DeFOREST’S TRAINING, INC. wennteaieenies 
“One of North America’s Foremost Electronics Training Centers” Nome 

; of i M of i; sie Please Print 
ise- City 
ond 1 Check here if subject to Mili 
= nwo th toons 
ted April, 1959 
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OUT OF YOUR 
\W\\\ OSCILLOSCOPE 


Learn to service ANY radio 
or TV faster ... with the 
handiest instrument of ali! 






Here, in a new 2nd edition, is 
THE book that really shows you 
how to use oscilloscopes! 
Clearly as A-B-C, MODERN 
OSCILLOSCOPES AND 
THEIR USES tells you exactly 
when, where and how. You learn 
to locate either AM or FM radio 
or television troubles in a jiffy. 
Tough realignment jobs are 
made easy. No involved mathe- 
matics! Every detail is clearly 
explained—_from making connec- 
tions to adjusting circuit com- 
ponents and setting oscilloscope controls. And you learn to 
analyze patterns fast and RIGHT! 

Includes latest data on quantitative measurements (the slick- 
est method of handling many co!or TV troubles); using 
"scopes in industrial electronics, teaching . . . even in atomic 
energy work. Contains 326 pages and over 400 clear pictures 
Dozens of pattern photos make things doubly clear. Price only 
$6.50. Use coupon for 10-day free trial. 


The book that 
TELLS you how—SHOWS 


you how! 


AWAY! 


This giant book shows 
exactly how to fix them 
... without a lot of 
previous experience! 


Just look up the how-to-do-it data on that 
old radio you want to fix! 

Four times ovt of 5, this giant, 3%- 
pound, 744-page Ghirardi RADIO TROUBLESHOOTER'’S 
HANDBOOK gives exactly the information you need. Tells 
what is likely to be causing the trouble . Shows how to 
fix it. Covers practically every radio receiver model made 
by 202 manufacturers between 1925 and 1942. Using it, even 
beginners can easily fix old sets which might otherwise be 
thrown away because service information is lacking. With a 
few simple repairs, most of these old sets can be made to 
operate perfectly fcr years to come. 

Included are common trouble symptoms and their remedies 
for over 4,800 models of old home, auto radios and record 
changers; Airline, Apex, Arvin, Atwater Kent, Belmont, 
Bosch, Brunswick, Clarion, Crosley, Emerson, Fada, G-E, 
Kolster, Majestic, Motorola, Philco, Pilot, RCA, Silvertone, 
Sparton, Stromberg and dozens more. Includes hundreds of 
pages of invaluable old time tube and component data, service 
short cuts, etc. Price $6.95-—10-day free trial. 


onanme==PRACTICE 10 DAYS FREE!:<<<<-==, 

















" a 
§ Dept. PR-49, RINEHART & CO., INC., : 
: 232 Madison Ave., New York 16, N. Y. 5 
Send book(s) checked below for free examination. In 10 days, | 
@ 1 will either send price shown (plus postage) or return books 
§ Postpaid and owe nothing 
§ © MODERN OSCILLOSCOPES or TROUSLESHOOTER’s §& 
1 AND THEIR USES, $6.50 DBOCOK, $6.95 - 
@ SAVE! Send cash with order we pay postage. Same 10- ' 
§ day return privilege. 5 
‘ a 
4 BED cocccccep od cccdoa ED inoceddnncccccceccsces ' 
8 address _____- EE LO eee 8 
rn a 
3. =. . * Oe’ «EL ’ 
g OUTSIDE U.S.A. dc to book, cash with order only. § 
' Same 10-day r n ilege with money refunded. ry 
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in progress which you will see published 
this year. At the moment, however, I 
would like to assure you that we will 
continue to welcome your suggestions. 

In this issue, on page 40, is our tape 
recorded interview with Bob Gunderson 
who answered our questions on how to 
buy amateur radio equipment for both 
the beginner and those who are ready 
to progress past the novice stage. Bob 
Gunderson is one of the most interest- 
ing people we know both because of his 
excellent knowledge of electronics and 
amateur radio and because of the pio- 
neering work he has done toward help- 
ing blind youths develop a facility in 
electronics. He has obtained jobs in the 
electronics industry for over 200 of the 
people he has trained. Standing in a 
laboratory next to one of the techni- 
cians is an inspiring experience. We 
watched them cut out chassis holes, 
mount components, solder in wiring and 
perform tests on a circuit with braille- 
calibrated meters. Bob is editor of a 
monthly magazine called the Braille 
Technical Press which he sends to blind 
people all over the country. In it are 
articles on electronics which he writes 
as well as reprints of articles from maga- 
zines such as this. He would like to 
print and distribute more than the 
seven or eight hundred he now pub- 
lishes. However, he needs outside help 
to do this because the amount that his 
subscribers pay for this magazine is not 
sufficient to cover the cost of publishing 
it. Wecan’t think of a more worthwhile 
endeavor deserving of your support. 
Bob points out that donations to the 
Braille Technical Press are income tax 
deductible. Checks should be made out 
to the Braille Technical Press and sent 
to the New York Institute for the Edu- 
cation of the Blind, 999 Pelham Park- 
way North, Bronx, New York.. 

Our May issue is full of interesting 
items for you to build. These include a 
specially designed radio-controlled 
ferryboat, a bass reflex enclosure for 
any size loudspeaker and a wind speed 
indicator. 
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JOHNNY MATHIS 


Percy Faith 
and Orchestra 















1. Johnny sings What’l! 
| Do, Warm, While 
We're Young, 9 more 


RyYriaa al 


| MAHALIA JACKSON 
Black, Brown and Beige 














9. The finest perform 
ance ever of the 
Duke’s masterpiece 








Sey; 
HIS GREATEST HITS 
NEW IN HIGH FIDELITY 














14. Cugi's greatesthits 
Besame Mucho, Tico- 
Tico, Brazil, 9 more 





Tchaikovsky 


’ SYMPHONY 


bd Mitropoulos, 
New York 
aalilavelasateali 





“ PATHETIQUE’ 











15. The most popular of 
Tchaikovsky's lovely, 
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2. This vivid musical 








MITCH MILLER AND THE GANG 








SING 
SUITE ALONG GRIEG: 
<. WITH Piano Concerto 
aw ow MITCH RACHMANINOFF 


Rhapsody on a 
Theme of Paganini 
PHILIPPE 
ENTREMONT, piano 


The Philadelphia 
Orchestra 








painting has become 
an American classic 






3. 16 favorites—Sweet 
Violets, Down by the 
Old Mill Stream, etc. 





Eugene Ormandy 





4. Pianistic fireworks 
abound in these two 
romantic scores 
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OF THESE SUPERB 


(AVAILABLE IN STEREOPHONIC SOUND OR MONAURAL HIGH FIDELITY) 


If you join the Columbia (p) Record Club now—and agree 
to purchase 4 selections during the coming 12 months 


Yes, now you can acquire the world’s finest stereo- 
phonic AND high-fidelity monaural recordings — at 
truly substantia! savings! And as a dramatic demon- 
stration of the Columbia @ Record Ciub’s money- 
saving Bonus Plan — you may have, at once, ANY 
3 of the sixteen records shown here, ee « 
available in your choice of stereophonic sound OR 
monaural high fidelity! 

HOW THE CLUB SAVES YOU MONEY 
Your only membership obligation is to purchase 
four selections from the almost 200 Columbia and 
Epic records to be offered in the coming 12 months. 
Thus you receive seven records for the price of 
four — a saving of more than one-third on your 
record purchases. 

Furthermore, after buying four selections you re- 
ceive your choice of a Columbia or Epic Bonus rec- 
ord (stereo of monaural) free for every two addi- 
tional selections you buy. 

HOW THE CLUB OPERATES 


Yo j Gm in any one of the six Club Divisions: 


melodic ~Q ve stereo equipment you enroll in either 


the Stereo Classical or Stereo Popular Division. 
if you have monaural equipment you enroll | 
any one of four Divisions: Classical; Listening an 


Dancing; Broadway, Movies, Television and Musici 


Comedies; Jazz. 

Each month the Club’s staff of musical experi 
selects outstanding recordings from every field ¢ 
music. These selections are described in the Clu 
Magazine, which you receive free each month. 

You may accept or reject the selection for you 
Division, take any of the other records offere 
(stereo or monaural), or take NO record in an 
particular month. You may discontinue membershi 
at any time after purchasing four records. 

The records you want are mailed and billed | 
you at the regular list price: Popular Monauri 
Selections, $3.98; .Classical Monaural, $4.98; a 
Stereo Records, $5.98 — plus a small mailing charge 

To receive your three stereo or monaural record 
FREE, fill in and return the coupon today! 


COLUMBIA @® RECORD CLUB 
Terre Haute, Indiana 


Electronics Illustrated 
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RAY CONNIFF and orchestra 


'S MARVELOUS 














5. Where or When, The 
Way YouLook Tonight, 
Be My Love, 9 more 


_ BEETHOVEN 


\ EROICA 
SYMPHONY 


’ 
g 


a 
BRUNO WALTER 

















10. A truly magnificent 
performance of this 
majestic symphony 


LISTENING IN 


@ ewes. 
<< _ a 


AN INTRODUCTION 
TO COLUMBIA 
STEREOPHONIC SOUND 





16. Available in stereo 
only. 16 popular and 
classical selections 
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ORIGINAL 
BROADWAY 
CAST 





JUDY HOLLIDAY 
Bells are 





ADV. 


aa MONAURAL RECORDS 
US Savings I 








TIFFANY 
BALL 


6. 43 hits for listening 
and dancing—in the 


7. The ingratiating Miss 
Holliday in her big- 
gest Broadway hit 

















smooth Lanin style 


THE PHILADELPHIA ORCHESTRA 


PERCY FAITH EUGENE GRMANDY | 


PLAYS MUSIC FROM 





ROUMANIAN RHAPSODIES 











12. The two fiery Rou- 
- Manian Rhapsodies 
plus 2 more works 














11. The great tunes from 
Rodgers and Hammer- 
stein's fabulous hit 








MULL NOB 
FIREBIRD SUITE 


TCHAIKOVSKY: 

ROMEO AND JULIET * 
LEONARD BERNSTEIN 
NEW YORK PHILHARMONIC 














8. Bernstein’s exciting 
performances of two 
colorful scores 


ine 
il PIPES, Ti i 


PEDALS AND 


FIDELITY 


NE 


BUDDY COLE, Organ 
















13. Organist Buddy Cole 
plays11tunes—Mine, 
Caravan, Carioca, etc. 





FREE— ANY 3— MAIL COUPON NOW 


| ] 





J 





COLUMBIA ® RECORD CLUB, Dept. 271-3 
Terre Haute, Indiana 
Please send me as my FREE gift the 3 records whose numbers 














I have circled at the right — and enroll me in the following MONA 
Division of the Club: {check one box only) O — 0 2 
f————= MONAURAL DIVISIONS ———--—-—-4, = STEREO SIVISIONS 1. Johnny Mathis — Warm 
Glessicel ___ CJ Broadway, Movies, [) Stereo Classical 2. Grofe: Grand Canyon Suite 
Listening & Dancing Television and con ft ith Mitch Mill 
Jazz Musical Comedies C) Stereo Popular 3. Sing long With Mitch Miller 
4. Grieg Piano Concerto; 
I agree to purchase four selections from the almost 200 stereo- Rachmaninoff Rhapsody 
phonic and monaural records to be offered during the coming 5. 'S Marvelous — Ray Conniff 
12 months, at regular list price plus small mailing Cates. ~4 . “ 
For every two eddittone! selections } accent, I am to -~ 6. Lester Lanin at the Tiffany Ball 
ceive a Columbia or Epic Bonus record (stereo or monaura inging — Origi 
of my choice FREE. 7 oe ney = Original 
Name PEPPER REDE EEE HEHEHE EEE TEES CHHESESEEEEEEE EE EEE ES ES ESS 8. Firebird; Romeo and Juliet 
(please print) 9. Black, Brown and Beige 
Ena ts is insiadaskdei amie, Reka aaeeieia dint aoa galekuns aes oan 10. Beethoven: Eroica Symphony 
11. Percy Faith Plays ‘‘South Pacific’”’ 
Riis oan aincmammnineiinia dain dae ee i dcncassncnentiians 12. Roumanian Rhapsodies 1, 2; 


CANADA: prices-slightly higher, address 11-13 Soho St., 


Toronto 2B 
If you want 


this membership credited to an established 





CIRCLE 3 NUMBERS —" 


you 
your 3 records in Stereo or ce 


Columbia or Epic record dealer, authorized to accept sub- 13. 
scriptions, fill in below: 14. 
SN i -ck dca: ncneahnucstcee hs adil Ak cn icdt nesta dala alate a aieataaaeaiaaal 
I Pn \ccdndhddmnbnhnmeenanemame imagen éemaea mamta 215-1 


© Columbia Records Sales Corp., 1959 ‘®‘*Columbia,"* 
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Plus two more works 

Pipes, Pedals and Fidelity 

Cugat Cavalcade 

Tchaikovsky: Pathetique Symphony 
Listening in Depth (Available in 




































mil sYouagelallers 


Tamdar= 
Television now commands 
aN CWS the Tokyo skyline with the 


erection of a _ 1,092-foot 
Eiffel-like antenna tower. 
This Japanese skyscraper is 
118 feet taller than the 
original French version. 
Atop the tower are the 
broadcast antennas of the 
Nippon Television City 
Company for telecasts to 
the greater Tokyo area. 
Studios are at the foot of 
the tower. The observation 
platform is open to visitors. 


The two photos below compare some of the electronic equipment in the U.S. Atlas satellite (left) 
with that in the Russians’ new artificial planet. In the hand at left is a 10-ounce transistor re- 
ceiver which picks up messages from Earth. The unit behind it activates the magnetic tape re- 
corder. The round unit in the front sends out the steady tracking signal. The Russian device at 
the right is used for measuring ion composition and density in the environment of the satellite. 
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You get 19 big kits 
of equipment! 






GOOD JOBS ... MORE MONEY 
SECURITY... ALL CAN BE YOURS 


YOU are needed in the great modern Tele- 
vision-Electronics industry. Trained techni- 
cians are in growing demand, at excellent 
pay, in sales and service, manufacturing, 
broadcasting, telecasting, communications, 
research, and many other important branches 
of the fteld. National Schools Master Shop- 
Method Training, with newly added lessons 
and equipment prepares you in your spare 
time right in your own home for these fasci- 
nating opportunities. OUR OUTSTAND- 
ING METHOD IS PROVED BY THE 
SUCCESS OF GRADUATES ALL OVER 
THE WORLD! 
YOUR TRAINING IS All INCLUSIVE 

We prepare you for a —_ list of job 
opportunities. Thousands of TV and Radio 
receivers are being sold every day —more 
than ever before. And, now, Color TV is 
here. Applications of Electronics in industry 
—AUTOMATION~are growing in tre- 
mendous strides. The whole field is alive — 
opening up new, important jobs rapidly. 
National complete training program 
qualifies you in all phases of the industry. 


YOu EARN WHILE YOU LEARN 
Many students pay fer their entire training — 
and mere — with spare time earning. We'll shew 
you hew yeu can, tee! Early in your course you 
receive material that shows you hew to earn 
extra money servicing TV and Radio receivers, 
appliances, etc., fer friends and acquaintances. 
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RADIO-ELECTRONICS 













































LEARN ALL PHASES 
a 


Y SHOP METHOD | wome TRAINING 


1. Television... Sound Recordi 
including Color Ty fidelity 
2. Radio... AM, FM 6. Automation 


3. Industrial Electronics 
4. Communications 


7. FCC License Preparation 
8. Radar & Micro Waves 














YOU GET EVERYTHING YOU NEED 


Clear, profusely illustrated lessons, shop- 
tested manuals, ern circuit diagrams, 
practical job projects—all the valuable 
equipment shown above—many other ma- 
terials and services—consultation privilege 
with our qualified staff, and Graduate Em- 
ployment Service. EVERYTHING YOU 
NEED for outstanding success in Electronics. 


WIDUSTRY NEEDS YOU. NATIONAL SCHOGLS 
WEL TRAIN YOU. SEND FOR FACTS TODAY 
NO OBLIGATION. 

YOU LEARN BY SHOP METHOD . 

you do ‘servicing, circuit analysis, and do 
over 100 down-to-earth experiments. You 
build a Superhet Receiver and a modern TV 
Receiver, from the ground up, including a 
new, big screen picture tube. You also re 

ceive a professional, factory-made MULTI. 
TESTER. All of this standard equipment is 
yours to keep . . . at just one low tuition. 


our Res! ident 


Ww capital 
. bs and 
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take _ w a world 


wish to v 
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Gl Training 4 


NATIONAL SCHOOLS 


LOS ANGELES 37, CALIF. 













NATIONAL SCHOOLS 


TECHNICAL TRADE TRAINING SINCE 1905 
LOS ANGELES 37 CALIFORNIA 


geet FAST SERVICE — MAM NOW TO 
f NATIONAL SCHOOLS, DEPT. R4Y-39 
r 4000 S$. FIGUEROA ST. LOS ANGELES 37, CALIF 


Rush free TV-Radio “Opportunity” Book and sample 
lesson. No salesman will call. 
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FREE CAREER 
Tole) (may 





To guide you to a 
successful future in 


ELECTRONICS 
RADIO-TV 
COMPUTERS 


ELECTRICAL 
ENGINEERING 


This interesting pictorial booklet tells you 
how you can prepare for a dynamic career 
as an Electrical Engineer or Engineering 
Technician in many exciting, growing 
fields: 

MISSILES > AVIONICS - AUTOMATION 
SALES - DEVELOPMENT 
ELECTRICAL POWER * ROCKETRY 
RADAR + RESEARCH 


Get all the facts about job opportunities, 
length of study, courses offered, degrees 
you can earn, scholarships, part-time work 
— as well as pictures of the Milwaukee 
School of Engineering’s educational and 
recreational facilities. No obligation — it’s 
yours free. 


MILWAUKEE SCHOOL OF ENGINEERING 
FUE ete) Si te), Bagel =? .% &: 


i Milwaukee School of Engineering t 
: Dept. E1-459, 1025 N. Milwaukee St., Milwaukee, Wis. 
g Please send FREE ‘‘Your Career’’ booklet 2 
g I'm interested in ' 
s O Electronics CL) Radio-TV [) Computers 4, 
gs LJ Electrical Engineering (1) M nical Engineering 4 
| a 
s Name Age ' 
' PLEA PRI i 
a Address + 
| : 5 
a City State a 
& () I'm eligible fr tion benefits. 5 
4 Discharge - MS-117 : 
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C & D Products of Old Marlboro 
Road, East Hampton, Conn., has an- 
nounced a new dual function record 
cleaner—the “Stardust.” It permits the 
record to be washed in running water 
without damage to either label or record 
and serves as an air-tight container for 
the sponge. The two plastic halves hold 
the record during washing and wiping 
to avoid prints on the playing surface. 
$3.95. A descriptive circular is avail- 
able from the manufacturer. 





RCA is now marketing a line of fac- 
tory-rebuilt TV picture tubes with a 
l-year warranty. The “Monogram” line 
will sell for approximately 35% less 
than the all-new “Silverama” tubes 
with the return of an acceptable old 
picture tube. 


Electronics Illustrated 











7 nce Tate 
LET RCA TR You: 


Z,IN ELECTRONICS 


RCA Institutes celebrates Fifty Years of Electronic 
Training by introducing its newest Home Study Course... 
HLECTRONICS FOR AUTOMATION 


. Now you have four comprehensive courses for your 
electronic training ... from basic electronic theory to the more 
advanced principles of color TV and Automation. 





Electronics 
for 
Automation 


Television 
Servicing 





Practical work with the very first lesson. Pay-as-you-learn. 
You need pay for only one study group at a time. 








RCA INSTITUTES, TIC. Home Study Sches!, Dept. E1-49 


A Service of Radio Corporation of America 


Send for our 


r 
| 
I 

64 page Home i | 350 West Fourth Street, New York 14, N. Y. 

i | Without obligation, send me the FREE catalog of Home Study Courses. No 
Study Catalog salesman will call. 
FREE! IN cao nes eavusncseaxcascanateas fiecsaigeigy Utne 

i] 





Korean Vets! Enter Discharge Dote............ pees shen aewewsasivaahenhe 
nical | 
Schoo! Courses in Siete. Day 
and Evening classes start 4 times 
each year. Resident School Cata- 
log sent free on request. 





RESIDENT SCHOOL offers Vosh- 
i and 


CANADIANS — Take advantage of these same RCA courses at no 
edditional cost. No postage, no customs, no delay. Send coupon to: 
RCA Victor Company, Ltd., 5001 Cote de Liesse Rd., Montreal 9, Quebec 


Te sove time, paste coupon on postcord. 
~ 
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tery BASIC ELECTRICITY 
| BASIC ELECTRONICS 


The Rider ‘picture book’ way 


= It's easy to master 


Fabulous illustrated training course new used by 
U. S. Navy—No Other Books Like Them! 


A Complete Idea on Every Page 


Here’s how this easy, illustrated course works: every 
page covers one complete idea! There's at least one big 
illustration on that same page to explain it! What's 
more, an imaginary instructor stands figuratively at 
your elbow, doing “‘demonstrations” that make it even 
easier for you to understand. Then, at the end of every 
section, you'll find review pages that highlight the impor- 
tant topics you’ve just covered. You build a thorough, 
step-by-step knowledge at your own pace —as fast as 
you yourself want to go! Sponsored by the Navy to turn 
out trained technicians in record time, this modern 
course presents Basic Electricity and Basic Electronics 
in a simple way that everyone can grasp — regardless 
of previous education! 


10 Complete Volumes 


BASIC ELECTRICITY—Volumes 1 and 2 cover DC com- 
ponents and circuits; Volumes 3 and 4 cover AC compo- 
nents and circuits; Volume 5 covers AC and DC motors 
and machinery. 

BASIC ELECTRONICS— Volume 1 covers Diodes and Power 
Supplies; Volumes 2 and 3 cover Amplifiers and Oscilla- 
tors; Volumes 4 and 5 cover Transmitters and Receivers. 


Home Study Without Correspondence 


This course is so different, so complete—there’s no need 
for the usual letter writing, question and answer cor- 
respondence! Learn at home—at your own pace! 


10 Day Examination — Money Back Guarantee 


Send today for these exciting new training courses — 
you risk nothing! When you receive the volumes, examine 
them in your own home for 10 full days. If, at the end 
of that time, you’re not completely satisfied, simply 
return the books to us and we'll gladly refund your full 
purchase price! Total cost for either 5-volume course is 
only $10.00! In Canada, prices approximately 5% higher. 


FOR A CAREER IN ELECTRONICS—MORE HOBBY FUN 
HIGH FIDELITY SIMPLIFIED (3rd Edition) by Harold D. 
Weiler, #142, $2.50 
on <  o SOUND by Norman H. Crowhurst, #209, 
2.25 


HOME AIR CONDITIONING—Installation & Repair by J. 
Derman, F. Makstein, H. Seaman, #211, $3.50 
GETTING STARTED IN AMATEUR RADIO by Julius Berens, 
W2PIK, 3199, $2.40 
HOW TO TROUBLESHOOT A TV RECEIVER (2nd Edition) 
by J. Richard Johnson, #152, $2.50 
HOW TO SELECT & USE YOUR TAPE RECORDER by David 
Mark, #179, $2.95 
ORDER TODAY! 
Available at electronic parts jobbers, or use coupon. 


— 10-DAY UNCONDITIONAL MONEY-BACK GUARANTEE — ay 
Pelt | 


JOHN F. RIDER PUBLISHER, INC., Dept. E1-4 
116 West 14th St., New York 11, N. Y. 


| have enclosed $ . Please send me: 
BASIC ELECTRICITY, 5 vol. soft cover set, $10.00; 
Cloth Bound $11.50 
BASIC ELECTRONICS, 5 vol. sofg cover, $10.00; 
Cloth Bound $11.50 







#142, $2.50 #209, Es H #211, O32 
#199, $2.40 #152, #179, $2.95 
Name 
Address 
City ; te Serna 
in Canada 5% state sales taxes 
where applicable 
GUARANTEE: ranteed. All books 


returnable wi 





































































band on 27 mc has just been announced 
by RCA. The “Radio-Phone” operates 
on the citizens band frequencies re- 
cently set aside by the FCC for personal 
use. This band is open to all citizens of 
the U. S. over 18 years of age. 

The “Radio-Phone” is capable of 
voice transmission over a distance of 
several miles. It sells for about $100 per 
unit and two are needed for two-way 
conversation. 

The unit weighs about 10 pounds and 
operates from a 6 or 12-volt battery or 
a 115-watt AC power source. 





Stromberg-Carlson is now manufac- 
turing and marketing high fidelity auto 
radios. The new radios feature transis- 
tor push-pull amplifiers, seven tuned 


circuits and an RF stage. The use of 
transistors in the audio amplifier re- 
duces hum and noise pickup. 

The radios are available in two 
models, one with a signal seeking tuner, 
the other with a standard manual tuner, 
shown above. 


Electronics Illustrated 
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Build AD # shuild knight. 


A PRODUCT OF ALLIED RADIO 


with exclusive “CONVENIENCE ENGINEERING” 


Send for catalog describing in detail the complete 
KNIGHT-KIT line. See everything in Hi-Fi, Hobby, Test SAVE UP TO 
instrument and Amateur kits. KNIGHT-KITS are lowest 50 






Featured in 
ALLIED’S 
1959 Catalog 


, 
4 
, 
¢ 
, 
b 
0 


in cost, “convenience engineered” for easiest building, 
latest in design—the kits with guaranteed specifications 


Sate § that assure superior performance. Get the latest Allied pony 4 
ceiiemeed Catalog—see the new, outstanding 1959 KNIGHT-KITS... Stow as $20 
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: — 
Top Value 12-Watt Complete Hi-Fi Amplifier Kit Thrilling ‘‘Space Spanner” Receiver Kit 
Model Y-784 Never before has there been so much solid Model Y-259 Thrilling 2-band receiver, easy to build, fun 
$] 995 hi-fi value and quality performance at such $1995 to operate—a terrific value. Bandswitch 
low cost. Guaranteed specifications: fre- 18 selects exciting short-wave, including for- 
(less cover) quency response, 30-15,000 cps +1% db at eign broadcasts, amateur, aircraft, police 
$2.00down  haif power; less than 1% distortion at full and marine radio (6.5 to 17 mc), and standard broadcast. 
power. Has 15 db of inverse feedback. With preamp Highly sensitive regenerative circuit. Built-in 4" PM 
stage equalized for magnetic cartridge; inputs for phono speaker and beam power output for strong volume. 
and tuner; separate bass and treble with boost and atten- Headphone jacks and switch to cut out speaker. Hand- 
uation. 5 x 9% x 7” with cover (cover $3.95 extra). 7)% Ibs. some cabinet, 7 x 10% x 6”. AC or DC operation. 7% Ibs. 
a 
there is a money-saving knight-kit for every electronic need 
HI-FI KITS HOBBY KITS INSTRUMENT KITS Transistor Checker 
60-Watt Stereo Amplifier “Span Master" 4-Band Receiver Tube Checkers Flyback Checker 
—— } sneer Preamp ee Radios 5” Oscilloscopes Battery Eliminator, etc. 
tereo Control ock-Radio VTVM 
18-Watt Amplifier Radio-intercom VOM's AMATEUR KITS 
25-Watt Basic Amplifier “Ocean Hopper" Radio RF Signal Generator Communications Receiver 
30-Watt Amplifier 5-Transistor Portable Signal Tracer 50-Watt Transmitter j 
FM-AM Tuner 2-Transistor Pocket Radio Audio Generator Self-Powered VFO ‘ 
FM Tuner 1-Transistor Radio Sweep Generator 100 kc Crystal Calibrator | 
Hi-Fi Preamplifier Electronic Lab Kits Capacitor Checker RF “Z"' Bridge | 
Speaker Systems, etc. Photoelectronic System, etc. R/C Tester Code Practice Oscillator 











ALLIED RADIO 




















(penn eg ALLIED RADIO CORP., Dept. 133-D9 
452 PAGE 1959 | FREE 100 N. Western Ave., Chicago 80, III. 
ALLIED CATALOG Ship the following KNIGHT-KITS 
— mis oye _ $ Enclosed | 
end for this value-packed catalog fea- d FREE 1959 ALLIED 452-P Catal 
turing the complete KNIGHT-KIT line, C Sen ee i 
as well as the world's largest stocks of Nome | 
everything in Electronics. It's the lead- ; 
ing, money-saving Buying Guide. a Address | 
~—_ A1u8Oo RAaso ; 
WRITE FOR YOUR FREE ODAY : 
April, 1959 














As last, tape recorder fans now have 
a way to check the speed of their ma- 
chine as easily as turntable owners. The 
manufacturers of Irish brand recording 
tape is now selling a stroboscope device 
for tape recorders. 

The instrument is scaled and ruled in 
ntric rings of radiating lines 
3%, 742 and 15 ips, the 
mmon recording speeds. 
against the surface of the 
, the disk will revolve at the 
as the tape and indicate the 
at which the tape is moving. 







Available from OFF (Industries, 
Inc., Shamrock ‘Ci ae Ala- 
bama. $4.95. 





Allied Radio’s new Knight Stereo 
Adapter is designed,to provide central- 
ized control for reo system using 
two separate ed up to 12 
watts each. , KN-750, is 
housed in ertone finished 
el 334”x6”"x3e” 
ce and volume con- 
trols, phasingygthannel reverse and 
stereo-monaural switches. It sells for 
$14.95 net. 













NOW YOU CAN SECURE A 


HIGH SALARIED + TOP PRESTIGE 
CAREER IN ELECTRONICS 


IN ONLY ONE YEAR! 





SLES REISS is the fastest growing jngustzy in America today, creating 


INDUSTRY PPRND THE 
engineering technicians. 


ties for high salaries, with rapid advancement in 
THE ARMED FORCES for Bailey Trained electronic 


LARGE CORPORATIONS from coast to coast, and BRANCHES OF THE 
ARMED FORCES send recruiters to visit each graduating class at Bailey 


Tech, offering unusually high starting salaries. 


onnny GRADUATES ARE BEING HIRED for such fascinatin one antoe- 
work as technical salesmen, research and developmen 
—— = electronic business machines and "automaticall contro rolled 


cturing plants, etc., also good RATINGS IN 


7 ony SEVEN TECHNICIANS are needed for every 8g pong 
is why Bailey Graduates are being paid more to ~ 
than many men who have spent four 


superior traini: 
and are advanc 
years in 


more rapi 


This Minnecpolis-Honeywell system 
controls hundreds of avtematic man- 


wviacturing operations. Experience 
on live equipment is emphasized at 
Bailey and is another reason for the 
tremendous backlog of high pay posi- 
tions waiting BAILEY GRADUATES, 





Resident training is easier and costs less than § 
you may think! We provide housing and part- | 

e 
wide employment service for graduates. If you 
want to quickly enter America’s fastest grow- 
ing and most exciting industry, write for free 
booklet..,no obligation. 


—MAIL TODAY 





obs while in school, plus free nation- Please mail immediately this free booklet without obligation 





VETERAN APPROVED 


BAILEY TECHNICAL SCHOOLS 


1661 S. Grand ® St. Louis 4, Mo 
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Do you u 
were EMPLOYED 
in ELECTRONICS? 


F.C.C. LICENSE —THE KEY TO BETTER JOBS 


An F.C.C. commercial (not amateur) license is een 
to higher pay and more interesting employment. This license 
is Feiesel Government oidenss of your qualifications in 
electronics. Employers are eager to hire licensed technicians. 





































WHICH LICENSE FOR WHICH JOB? 


The THIRD CLASS radiotelephone license is of value 
primarily in that it qualifies you to take the second class 
examination. The scope of ny covered by a third class 
license is extremely limited. 

The SECOND CLASS radiotelephone license qualifies 
you to install, maintain and operate most all radiotelephone 
equipment except commercial broadcast station equipment. 

The FIRST CLASS radio telephone license qualifies you 
to install, maintain and operate every type of radiotelephone 
equipment (except amateur) including all radio and tele- 
vision stations in the United States, its territories and pos- 


sessions. This is the highest class of ae license 
available. 


GRANTHAM TRAINING PREPARES YOU" 


The Grantham course covers the required subject 
matter completely. Even though it is planned prima- 
rily to lead directly-to a first class FCC license, - does 
this by TEACHING you electronics. Some of the 
subjects covered in detail are: Basic Electricity for 
Beginners, Basic Mathematics, Ohm’s and Kirchhoff’s 
Laws, Alternating Current, Frequency and Wave- 
length, Inductance, Capacitance, Impedance, Reso- 
nance, Vacuum Tubes, Transistors, Basic Principles 
of Amplification, Classes of Amplifiers, Oscillators, 
Power Supplies, AM Transmitters and Receivers, FM 
Transmitters and Receivers, Antennas and Trans- 
mission Lines, Measuring Instruments, FCC Rules 
and Regulations, and extensive theory and mathe- 
matical calculations associated with all the above 
subjects explained simply and in detail. 


OUR GUARANTEE 


au as tae an exam after finishing our 


we guarantee to give additional training at NO 
ADDITIONAL COST. Read details in our free booklet. 





ADY, .. 


Your First Class Commabiét’ 42 


F.C.C. LICENSE® 


12 Weeks! 


CORRESPONDENCE OR RESIDENCE CLASSES 


Grantham School of Electronics specializes in F.C.C. license 
preparation. Correspondence training is conducted from Washington, 
Hollywood, and Seattle; also, resident DAY and EVENING classes 
are held in all three cities. Either way, by correspondence or in resi- 
dent classes, we train you quickly and well. 








This booklet 
FREE! 


This free booklet gives 
details of our training 
and explains what an 
F.C.C. license can do 
for your future. 


HERE'S PROOF.. 


that Grantham students prepare for F.C.C. examinations in a 
minimum of time. Here is a list of a few of our recent graduates, 
the class of license they got, and how long it took them: 


License Weeks 
Henry M. Best, 1003 Verment St, Frement, N.C. ist 11 
Harold V. jones, P.0. Bex 705, Alamegerde, N. Mex. Ist 13 
Michael F. Aperie, 916 Tewnsend St, Chester, Pa... Ist 12 
Norman R. Ceek, 130 Olive St., Needeska, Kan. ; , ist 12 
Aatene Melle, 68 Union Street, Nantucket, Mass. ; Ist 610 
John Ward, 407 E. Cowden Ave., Midiand, Texas ' Ist 10 
F. T. Verga, 538- 7th Street, Buffale, N.Y. . . ~~ a 
Philip J. Hooks, 4825 N. Capitel, W.W., Washington, D.C... —— a 
Anthony Giaquinta, 404 Dale Dr., Silver Springs, Md. eee: 
J. Milton Condit, 1312 N. 78th Street, Seattle, Wash............... Ist 8 
James W. Reichard, 707 Arlington Street, Tamaqua, Pa. ........... Ist 8 
G. Cari Patschke, 3220 Conn. Ave., NW, Washingten, B.C... Ist 12 


(ei s-lalist-leeme-lejaleole) me) Mm —t[-leii age) al | ot— 


1505 WN. Western Ave. 
Heltyweed 27, Calif. 
(Phone: HO 7-7727) 


821-19th Street, N.W. 
Washingten 6, B.C. 
(Phone: ST 3-3614) 
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MAIL COUPON TO SCHOOL 






(Mail in envelope or paste on postal card) 


To: GRANTHAM SCHOOL OF ELECTRONICS 


821-19th,NW _ 1505.N.Westem — 408 Marion 
Washingten ° * Seattle 

Gentiemen: 

Please send me your free booklet telling how | can get my com- 


mercial F.C.C. license quickly. | understand there is no obligation 
id no salesman will call. 


5 
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ON EVERYTHING 


ern IN ELECTRONICS 
re EASY TERMS 
© AVAILABLE 


WORLD’S LARGEST STOCKS 


Here is the complete guide to every- 
thing in Electronics for Experi- 
menters, Builders, Amateurs, Serv- 
icemen, Engineers and Hi-Fi 
enthusiasts: 


Amazing Build-Your-Own KNIGHT-KITS 
Everything in STEREO Hi-Fi 

Hi-Fi Music Systems & Components 
Recorders & Phono Equipment 

Public Address & Paging Systems 

TV Tubes, Antennas, Accessories 

° Amateur Station Equipment 

* Latest Test & Lab Instruments 

* Industrial Electronic Supplies 

* Parts, Tubes, Transistors, Tools & Books 


' =\ SAVE on everything in Electronics 
~ at ALLIED—get fast, dependable 
™ service, expert personal help, guar- 
4 anteed satisfaction. Send today for 
your FREE 1959 ALLIED Catalog. 
Everything in Electronics 
From One Reliable Source 
OUR 38th YEAR 






Send for 
FREE 


Catalog 


ALLIED RADIO, CORP., Dept. 86-09 


~ 
* 100 N. Western Ave., Chicago 80, Ill. 
7 O Rush FREE 1959 ALLIED 452-Page Catalog 


Name 





e Address 





_ City Yo 


Seeeseeeeeeee © » a 
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Four versions of the Columbia Con- 
stant Displacement Stereo Cartridge 
have been announced by CBS-Hytron. 
The basic twin-ceramic cartridge can be 
purchased with either a diamond or 
sapphire stylus and in either the “in- 
phase” or “out-of-phase” connection. 

In-phase cartridges provide conven- 
tional phasing of the output signals for 
each channel or can be used in monaural 
systems by connecting the cartridge 
outputs in parallel. The out-of-phase 
cartridges have been specifically de- 
signed for the new “simplex” type 
stereo amplifiers which use one push- 
pull stage for two channel output. Such 
amplifiers are now used by Columbia 
Records in its latest phonographs. These 
amplifiers require opposite or out-of- 
phase polarity at the cartridge termi- 
nals. 

The diamond cartridge, SC-1D, is 
priced at $24.25 net and the sapphire 
cartridge, SC-1S, is $17.00 net. 


(Re 


At the end of 1958 there were a total 
of 571 FM stations in the U. S. broad- 
casting good music to hi-fi fans. This 
was an increase of 34 over the previous 
year. The number of TV stations has 
mounted to 546. 


Electronics Illustrated 





»-phAAAA “ 








n- 


2n- 
for 
ral 
lige 
ase 
Je- 
rpe 
sh- 
ich 
bia 
ase 
of- 
ni- 


is 
ire 


tal 
ad- 
his 
ous 
has 


rated 


RADIO-TV an 


ELECTRONICS TRAINING 


. AT A PRICE 
YOU CAN AFFORD! 


* Yes, mis great course costs far less than aay training of its kind 

21 INCH given by other major schools! Radio-Television Training School 

will train you for a good job in Television or Industrial Elec- 
tronics — AT HOME IN YOUR SPARE TIME. 


Think of i# — a complete training program including over 
120 lessons, Fourteen Big Radio-Television Kits, Complete 
Color-TY Instruction, Unlimited Consultation ‘Service . 
ALL at a really big saving to you. How can we do 
this? Write to us today... and find out! 


And what's more — you can (if you wish) 
OPEN YOUR OWN RTS-APPROVED AND 
FINANCED RADIO-TV SERVICE SHOP 


We Want Many More Shops This Yeor 
This 37 year old training organization — 
called RTS, that's Radio-Television 
Training School — wants to establish a 
string of Radio-TV Repair Shops in 
principal cities ee. the U. 14 
So far, a great many h shops 
NOW IN BUSINESS. AND PROSPER. 
ING. We are helping and training 
ambitious men to become future 
owners and operators of these 
shops in all areas. 


FOR UNSKILLED 
INEXPERIENCED MEN ONLY - 
WE TRAIN YOU OUR WAY! 










































Receiver Kit included 


* 
Fu com mel 


you build these 
and other units 


Get your free book on the 
FAMOUS RTS BUSINESS PLAN 


find out how you can open 


A REPAIR SHOP OF YOUR OWN 


We supply and finance your equipment 





















We must insist that the men 
we sign up be trained in 
Radio-TV Repair, Merchan- 
dising. and Sales by our 
training methods—because 
WE KNOW the require- 
ments of the industry. 
Therefore, we will TRAIN 
YOU ... we will show 
, during rst 
RADIO-TELEVISION month or two - oom 
training period. YOU 
TRAINING SCHOOL = f2i;'V.ty'fiz<tah 
LOS ANGELES 37, CALIFORNIA JOB. TRAINING TAKES 
PLACE IN YOUR OWN 
HOME, IN YOUR 
SPARE TIME! 








When you are ready and qualified to operate 
one of our RTS-Approved TV Repair Shops 
WE WILL SUPPLY AND FINANCE EVERY 
BIT OF EQUIPMENT YOU NEED TO GET 
STARTED plus an inventory of parts and 
supplizs. In other words we will stake you 
AN OFFER NEVER MADE BEFORE BY 
ANY TRAINING ORGANIZATION. Under 
the RTS Business Plan you receive: 
1. An electric sign for 6. Plans oor ~ 
the shop front. arr 
2. Complete taboratory 7. 
of test equipment. 
3. Letterheads, calling 8. Continuous consul- 
ae repair tickets, ee ion and 


Est. 1922 


~ 


. Basic inventory of 
tubes, parts, Approval, and the 
supplies. RTS Credo. 
- Complete advertising 
promot: i] 








RADIO-TELEVISION TRAINING SCHOOL 
| S100 s. ar se Dept. £1-49 





fae mE ones — all Egg F big cqpectwots nowte - 





. *Good Jobs in TV-Electron A Repair Shop of 7° Own’ 
and **Sample te Lesson.’ | am interested int 
| Oo Radio-Television D industrial Electronics 
| (Automation) 
RTS* Membership in The Mame Age 
Association of Home Study please print 





Schools is your assurance of 
ee Integrity, and 
Quality of Training. 
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90-WATT CW TRANSMITTER . . #720 


KIT $79.95 WIRED $119.95 


Conservative, highly efficient design plus stability, safety, 
and excellent parts quality. 80 thru 40, 20, 15, 11, 10 
meters (popular operating bands) with one knob — 
switching. 6146 final amplifier for full ‘‘clean’’ 90 W inp 

protected by clamper tube. 6CL6 Colpitts oscillator, enas 
clamper, 6AQ5 buffer-multiplier, GZ34 rectifier. “Novice 
limit” calibration on meter keeps novice inside FCC-re- 
quired 75W limit. No shock hazard at key. Wide range, hi- 
efficiency pi-network matches antennas 50-1000 ohms, 
minimizes harmonics. EXT plate mod. terminals for AM 
phone modulation with 65W input. Excellent as basic 
exciter to drive a power amplifier stage to max. allowable 
input of 1KW. Very effective TV! suppression. Ingenious 
new “low silhouette” design for complete shielding and 
“living room” attractiveness. Conservatively rated parts, 
sow, OO. chassis, ceramic switch insulation. 5” H, 





NEW UNIVERSAL MODULATOR-DRIVER #730 
KIT parape WIRED $79.95 Cover E-5 $4.50 


ruly versatile modulator at low cost. Can deliver SO W of undis- 
torted a signal for phone operation, more than sufficient to modulate 
100% EICO =720 CW Transmitter or any xmitter whose RF ampiifier has 
ptate input power of up to 100W. Muiti-match output xmfr matches most 
loads between S00-10,000 ohms. Unique over-modulation indicator permits 
easy monitoring, no need for plate meter. Lo-level speech clipping & filtering 
~~ peak freq. range circuitry. Low distortion feedback circuit, 
emium quality audio power pentodes, indirectly heated rectifier filament. 
Balance & bias adj. controls. inputs for xtal or dynamic mikes, phone patch, 
etc. Excellent deluxe driver for high-power class 8 aatuistion. (cca3/1 20x? 
speech ampl., GALS speech clipper, GANS amp!. driver, 2-EL34/6CA7 power 
output, EM84 over-mod. indicator, GZ34 rect. Finest quality, conservatively 
rated parts, copper-piated chassis. 6” H, 14" W, 8” O 


NEW GRID DIP METER. . . . . #710 
KIT $29.95 WIRED $49.95 inciuding com- 
plete set of coils for full band coverage. 


Exceptionally versatile. Basically a VFO with micro 
ammeter in grid: determines freq. of other osc. of 
tuned circuits; sens. contro! & phone jack facilitate 
“zero beat’ listening. Excellent absorption wave 
meter. Ham uses: pretuning & neutralizing xmitters, 
power indication, locating parasitic osc., antenna 
adj., correcting TVI, de-beauing with xmitter power 
determining CA,Q. Servicing uses: ali ot 
filters, IF’s; as sig. or marker gen. Easy to hold & 
thumb-tune with 1 hand. ———. 400 kc—250 mc 
coverage in 7 ranges, pre-wound 0.5% accurate coils. 
500 ua meter movement. GAF4(A) or 614 Colpitts osc. 
Xmfr-operated sel. rect. 2%" H, “WwW, 6%" 
Satin deep-etched aluminum panel; grey wrinkle steel 






NOW IN STOCK! Compare 


& take 
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EICO dealers. Foi aloe mail coupon 

in EICO ad 6 pages In the West, 
5oK LLion. €1co instru- 

ut the world. 
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A new line of high fidelity speaker 
systems called the Mardis Gras is 
being marketed by the JFD Electronics 
Corp., 6101 Sixteenth Avenue, Brook- 
lyn 4, New York. These low efficiency 
speakers combine specialized driver 
components with precision interior con- 
struction. The ALC acoustic loading 
principle used permits the enclosure to 
be small. Power handling capacity is 
10 to 15 watts continuous; efficiency at 
400 cps is 10%; power required is at 
least 5 watts. 

One of the two versions of this 
speaker, the model ALC1, measures 
18” x 10” x 10” and is priced at $45 
Net. The other, model ALC2, is 
14” x 10” x 10” and sells for $30 Net. 


—— )-— 
New Catalogs: 

Catalogs containing listings of stereo 
and monophonic high-fidelity equip- 
ment, and related audio products are 
available from Leonard Radio, Inc., 60 
Cortlandt Street and Terminal Radio 
Corporation, 85 Cortlandt Street both of 
New York City. Both catalogs contain 
the 1959 models available at publication 
date. 


== (ee 


Do you have an old Atwater Kent 
radio in your attic that you would like 
to rehabilitate as an antique and con- 
versation piece? To put it into work- 
ing order, however, you'll need the 
schematic diagram of the receiver. 

Diagrams for old time radios are 
available from Supreme Publications, 
1760 Balsam Road, Highland Park, IIl. 
Individual schematic diagrams sell for 
40¢ and a complete manual covering the 
years 1926 to 1938 is available for $2.50. 
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WE'RE m \\) EASIER THAN EVER re BECOME LiPAl 


RADIO-TELEVISION SERVICE TECHNICIAN 
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a SPRAYBERRY 
is 
LiCS 
ok- BIG, COMPLETE KITS ‘ , , ‘ 
ne of *« « « « This great industry is begging 
y PARTS & EQUIPMENT , : Nm 
wer for trained men... to step into good paying jobs 
_. - Toney gon lenny fet Ra pectiasiaiio or a profitable business of their own! Our new 
; j y engi- plan opens the doors of Radio-Television wide to 
ie every ambitious man who is ready to act at once! 
> to 
‘ Men by the thousands... trained Radio-Television Service Techni- 
y 1s cians...are needed at once! Perhaps you’ve thought about entering 
r at this interesting, top paying field, but lack of ready money held you 
back. Now -just $6 enrolls vou for America’s finest, most up to 
a: ¥ date home study training in Radio-Television! Unbelievable? No, 
the explanation is simple! We believe Radio-Television must have 
i the additional men it needs as quickly as possible. We are willing to 
this do our part by making Sprayberry Training available for less money 
res down and on easier terms than ever before. This is your big oppor- 
tunity to get the training you need...to step into a fine job or your 
$45 own Radio-Television Service Business. 
+4 . ° 
is ) Complete Facts Free —Act Now; Offer Limited 
Net. | Only a limited number of students may be accepted on this liberal 
' and unusual basis. We urge you to act at once.. .mail the coupon be- 
| low and get complete details plus our big new catalog and an actual 
j sample lesson—ail free. No obligation ...no salesman will bother you. 
e The new S b 
Traini ing Television Re- HOME STUDY TRAINING IN SPARE TIME 
reo : ay pe mg = ons pe — aya old oo Plan, ¢ — entirely 
. at home in spare time. You keep on with your present job and income. 
ulp- a You train as fast or as slowly as you wish. You get valuable kits of 
are © You build this powerful parts and ees for priceless oe _—. And — 
60 qwe- bead superhetero- thing you receive, lessons and equipment alike, is al] yours to keep. 
9 
adio LET US PROVE HOW EASILY YOU CAN LEARN! 
/ Radio-Television needs YOU! And Sprayberry is ready to 
h of 
1 0 train vou on better, easier terms, that any ambitious mancan 
tain afford. Just $6 starts yeu! Mail coupon today... let the facts 
. speak for themselves. You have everything to gain. Let us 
tion prove the kind of opportunity in store for you! 
SPRAYBERRY Academy of Radio-Television 
_ 1512 Jarvis Avenue, Dept. 120-T, Chicago 26, Illinois 
— Mail This Coupon Now—No Salesman Will Call 
ork- Sprayberry Academy of Radio-Television 1 
HOW TO want monty im | Dept. 120-T, 1512 W. Jarvis Ave.. Chicago 26, III. 
the Ry , Please rush all information on your ALL-NEW Radio-Tele- 
nn Television vision Training Plan. I understand this does not obligate me 
\ oy : and that no salesman will call upon me. Include New Cat- 
are \ s ’ ~A - ° - TRAINING Pap alog and Sample Lesson FREE 
ions, NAME... x Sct teeta 
, Ul. ADDRESS 
| for ES ee 
4 the ee eccessecesessee LON Bie... STATE 
2.50. wee — ee — 
April 
strated pril, 1959 2] 
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Allied Radio’s new Knight KN-130 
“Bantam” Stereo FM-AM Tuner, per- 
mits separate FM and AM tuning for 
stereophonic reception. The AM and 
FM sections in this unit are independent 
of each other permitting reception of 
AM-FM stereo. 

The tuner has dual outputs for stereo 
or monaural tape recording of programs 
and automatic frequency control. FM 
sensitivity is said to be 4 microvolts for 
20 db quietigg; on AM, 10 microvolts 
for 20 db si -to-noise ratio. The unit 
lenium rectifier. It 


34” x 9” is finished in 













Naturally, when the better mouse- 
trap was to be built, it had to be elec- 


tronic! But, instead of trapping the 
rodents, the new device chases them 
off in a frenzy. The generator produces 
an ultrasonic signal which is sent out 
of the accompanying tweeter. These 
ible to humans and 











pets. Ther simply cannot 
stand the within 72 hours 
have r stroyed themselves. 

This is available through 


ustry, Inc., 20510 Lo- 


rain Road, veland 26, Ohio. 








E recommend that you take the following 
preliminary steps toward patent protection. 


Make a disclosure of your invention; sign, date 
and have your disclosure witnessed by two people 
who understand your invention; authorize us to 
conduct a preliminary search among previously 
granted U. S. patents for similar types of inven- 
tion. We give you a report on the probable 
patentability of your invention and our recom- 
mendation for further course of action. 


INVENTORS 


Let us send you a copy of our instructive 
booklet, “Patent Protection for Inventors” 
and our convenient “Evidence of Invention” 
disclosure form. No obligation. 


vicTror 3. 


VANS & Co. Winhn Ur. Gane 


REGISTERED PATENT ATTORNEY 


555-U MERLIN BUILDING, WASHINGTON 6, D. C. 
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DEPENDABLE TV-RADIO 


<q ZALYTRON Wen, Dealers, Experimenters 


more 
joe bom Every tub 
ered by our Full 








BE YOUR OWN BOSS ma 


RUN A SELF-SERVICE TUBE BUSINESS 


Get This Modera - 
Sturdy Tube Tester ee - a 


with “Package Deal” order for National! 
t H 
Senay eal rene Receiving Teben we'll 
4 successfi 
poets and get YOUR — ul Tube Tester 
Profits in Self-Service Tube Sales 


TALYTRON TUBE CORPORATION 
220 West 42nd St. N.Y. 36, N.Y 
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sul 6 RADIO 


CIRCUITS AT HOME only 
with the New Deluxe 1959 $ 95 
PROGRESSIVE RADIO "EDU-KIT"@ 


Now Includes 




































* Ne Knowledge of Radio Necessary 
' 
: S nena * No Additional Parts or Tools Needed 
: eT SIGNAL TRACER * EXCELLENT BACKGROUND FOR TV 
* SIGNAL INJECTOR * School Inquiries Invited 
% CODE OSCILLATOR * SOLD IN 78 COUNTRIES FREE EXTRAS 
YOU DON'T HAVE TO SPEND @ SOLDERING IRON 
HUNDREDS OF DOLLARS FOR A RADIO COURSE @ ELECTRONICS TESTER | 
die & ciectromea Tecenicians, maxing aes [Jt VALUABLE OIscouNT CARD 
a protessi B cae cnnee .y 2 rae Surtees ee AY S weviny” as : mow. ? Saas Eos e Quizzes 
Vou wilt learn the basic principles of radie. You will construct, pe eg pe 
RF and AF amplifiers and oscillators, de’ 











tectors, rectifiers, test equipmen' vee ¥ will learn pyar ATION SERVICE eo FCC 
and practice code, using the Progressive Code Oscillator. You wit! learn ATEUR LICENSE TRAINING 
trouble-shooting, ng t Progressive Signat Tracer, Progressi s . PRINTED CIRCUITRY 
sive : io & Electronics Mi save and the etructi ial. 
































x. ~~~ Sneter Signal 
and injector ¢ iw to ae! them. You will receive an excelient 
background for Television, ry ona wd Biectronies 

Avsolutely no previeus knowledge of radio or, pecience ie required. The ‘‘Edu-Kit"’ is the 


| SERVICING LESSONS | 











product of many years of LS ang and | engineéring experience. The *‘Edu-Kit’’ will pro- You will learn trouble-shooting and 
vide — with a and Radio, worth many times comp! servicing im a progressive manner. You 
price of $22. os. The Signal Tracer ‘= is worth more than the price of the entire Kit. will practice repairs on the sets that 


THE KIT FOR EVERYONE 


You do not a ee age yo 
in radio or Whether inter- 
sted 


you construct. You will learn omens 












ages and backgrounds have successfully use the eae gy ee Signal Vracer, the 
used the **Edu-Kit’’ in more than 79 coun- unique S$ 


B _— a a the Gysents 
tries of the world. The ‘‘Edu-Kit’’ has been Radio & Electronics Tester. While you 
ned, are tearning in this practical way, you 
[a — a. 4 _ «S will be able to do many a repair job for 

he ‘‘Edu- h-w adh 


cannot 
wort “” nds and neighbors, and charge 
t " Kit’ allows you to teach yourself at your ur frie a igh ’ 
Many thousands of individuals of all own rate. No instructor is neces: Toes which will far exceed the price of 


can the “‘Edu-Kit.”” Our Consultation Service 
PROGRESSIVE TEACHING METHOD Wilt Gate you with any Cochaten! Grasieme 






















; J. Stataitis, of 25 Poplar Pt. nS Water- 
The Progressive Radio *‘Edu-Kit’’ ie the foremost educational radio kit in the world, bury, Conn., ase “ft have paired 
and is aay geen. 2 accepted as the standard in the field of ele ics training. The “Edu- soveres sets for my friends, ana made 
Kit’ uses modern educational principle of ‘‘Learn by pa "* Therefore you construct, joney. The ‘‘Edu-Kit" paid for itself, 4% 
learn conpmmenion, study theory, practi bie pga closely integrated pro- Be to spend $240 for a Course, 
gram ned to provide an easily-learned, thorough i bot found your ad and sent for your 
You in by examining the various radio parts of the ‘Edu-K mit. 
functio iheory and wiring of these parts 


hen yu build « simple radio. With this first 


set you "will enjoy “—>; to regular broadcast stati arn theory, practice testing 
and trow shooting. Then you build a ee -~ i learn more advanced theory FROM OUR MAIL BAG 
one m e ee in @ progre — = ner ye r own rate, ~ ag io, P. O. Box 21 
r rv by < ¢ 
e: = — ucting more edvanced. multi-tube radio circui , and doing work like a gen gh. ge are wonder? 
inctuded in the wuree are sixteen Receiver. Transmitter, Code Osciliator, 
Signa) Tracer, and Si injector circuits. These not 
ouaee but ¢ i rad constr eg by means of professional le 
soldering on metal chas: pius the new method of radio construction known as 
Sprineed Circuitry."" These circuits operate on your regular AC or DC house current. 


THE “EDU-KIT" IS COMPLETE 



















You will receive all parts and instructions necessary to build 16 different radio and 

electronics circuits, each guaranteed to operate. Our Kits contain — tube sockets, 

variable, electrolytic, mica, ceramic and paper dielectric condensers, istors, tie strips, 

coils, hardware, tubing, punched meta! chassis, instruction Manuals, see wire, solder, etc 
_ in’ addition, you receive Printed Circuit materials, inciudi Printed Circuit chassis, 

special tube sockets, hardware and instructions so receive a useful set of tools, can 
ae @ professional electric soldering iron, and a seif-powered Dynamic Radio & Electronics o— already started re- 
— Tester. The My also includes Code instructions and the restive Code Oscillator, and 

in addition to 


pai 4 rad os phonographs. 

pe Questions and Answers for ome Amateur License training. You were really surprised to see me 

will also receive lessons o for servicing with Signal Tracer and the res- get into the swi of it so quickly. The 
njector, a High Fidelity Guide and a Quis Book. a receive Membership in bieshooting Tester that comes with 

Radio- Club, Free Consultation Service, Certificate of Merit and Discount Privileges. You the Kit is really swell, and finds the 

veastve all parts, tools, instructions, etc. Everything is yours to keep. trouble, if there is any to be found.’ 














ORDER DIRECT FROM AD—RECEIVE FREE BONUS 
CHSCHEINIOHEL ISHEY-EASE CURRANTEE RESISTOR AND CONDENSER KITS WORTH $7 
reesive Radio ‘“‘Edu-Kit’’ has 


The Prog 
been sold to many thousands of individuals, 








© Send “Edu-Kit"’ Postpaid. | ensiose full payment of $22.95. 
0 Send “Edu-Kit’” C.0.D. | will pay $22.95 plus postage. 
1D Send me FREE additional information deseribing ‘“‘Edu-Kit."’ | 





a 
vate, throughout the . zed 
internationally as the ideal radio course. 
By ular demand, the seogetenve Radio 
“mau-Kit” is now jlabie in & ish as 
well as English. 
it is w and agreed that should 


turned to Rael posstve **Edu-Kits’’ Inc., for 
any reason whatever, the p price wilt 
be refunded in ful without quibble er 
“one Nigh nition ‘which Progress 
ann jon whic! ressive 
“mdu-Kite inc., has earned hits 
many years of Service to the pubic s due 











to its upon the | 
maintenance of perfect Te the 

highest instructional standar ME BODOG FE | ww ccc cc cc cc cc ccccccncecccscccccsceevsceeseeseneeseesscceseseens 

adherence ts @ ite Unconditional Money-Back | 


ee keer ihreuanent te PROGRESSIVE “EDU-KITS” INC, | 


Guarantee. 
—— & isaatiefied customer throughout the 


| 1186 Broadway, Dept. | 
ated April, 1959 23 
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ELECT°ONIC COMPUTERS § 


SENSATIONAL MICROLOG 


Solve advanced mathematics 
with ‘‘MICROLOG,” a 
ready-built analog computer 
Add, subtract, divide, solve 
calculus and advanced equa- 
tions electronically. Perfect 
for training college students 
and engineers. For FREE in- 
formation check MIC-2A 
REPLACES THE SLIDE RULE IN DYNAMIC PROBLEMS! 
Three out of thirty home courses, kits in computers, auto- 
mation, robots and electronics listed. For FREE catalog 
check 6-A 
C-14 COMPUTER MASTER: 50 lessons in relay, digital 
and analog computers, design and operation. 
Diploma credited. 


C-61P ANALOG COMPUTER: 15 lessons in circuits, de- 






sign and operation. Study and keep microlog 
computer 

TR-1 DIGITAL COMPUTER KIT: Completely transistor- 
ized. Werk 100 interesting projects. You receive 


transistors, sensitive meter, instruction manual, 
full set of plans 


JOIN THE THOUSANDS OF EBEX STUDENTS IN U.S. AND 
FOREIGN COUNTRIES 


EBEX TECHNICAL INSTITUTE 


Largest Manufacturer Of Low Cest Electronic Computers 
1015 Atkin Avenue, Sait Lake City, Utah 














] MIC-2A [) 6A 
Name } a 
Street F , DOWN 
To 
City . RARTH 
SEND POSTCARD FOR FREE CATALOG TODAY! £1-7 GLOSSARY 





ASTRONAUTICAL TERMS 


Republic Aviation Corporation of 
Farmingdale, L. I., N. Y. has published 
a glossary of space terms designed to 
help space enthusiasts understand the 
new vocabulary used by astronautical 
pioneers. Designed to help the inter- 
ested laymen to better understand news 
reports it defines such terms as 
“ablation,” “doppler effect,’ “mach,” 
etc. This 19-page booklet is available 
free. 






GERMAN 


AUTOMATIC 
§-SHOT REPEATER—22 CAL 


German Automatic, latest $ 95 


model 6 shot repeater, 22 
caliber self ejecting clip, = 


precision made by the finest West Ger- A new moving-magnet stereo car- 


tridge with a 6 mil diamond stylus is 
now available from the Heath Co. The 
frequency response is said to be within 
+ 4 db from 20 to 15,000 cycles. The 
output level of each channel is at least 
3 millivolts and induced hum level about 


man Gunsmiths. Wonderful for sport- 
ing events, theatrical performances, 
' would-be attackers, etc. 4” long, per- 


‘ fectly balanced. (Not available to resi- 
‘dents of California.) Comes for $6.95 










' 55 db below recorded signal. Tracking 
« Ppd. irom force is 2 to 4 grams. This cartridge, 
: BEST VAL the SF-1, has been designed for Heath 
' a t | by the Fairchild Recording Equipment 
eee _ sate . peaem, B55 Corp. It fits all tone arms. $39.95.-@- 
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FASTEST, EASIEST | ny 
LEARN CODE EVER DEVE 


NEW RIDER ‘SOUND-N-SIGHT’ CODE COURSE 
by Lewis Robins & Reed Harris 
Combines sound and sight plus an imaginary instructor to speed code learning. 


Now you can learn code faster, easier than ever before thanks to a scientific breakthrough 
in learning called REINFORCED LEARNING. The psychological principle behind this new method 
of learning code has already proved successful by the Armed Forces in teaching Morse and 


Blinker Code and typing. 


REINFORCED LEARNING 


. . - @ dramatic step forward to faster learning 


REINFORCED LEARNING is a form of training without memory 
—requiring no conscious effort to memorize. It teaches 
communications skills such as code by applying the psy- 
chological principle that people learn more quickly when 
the act they are trying to learn is immediately given some 
reinforcement or reward, like a pat on the back or a word 
of praise. It holds that a correct guess immediately fol- 
lowed by the instructor’s approval will remain more firmly 
embedded in the student’s memory than if he learned the 
signals by memory alone. 


The ‘Sound-N-Sight’ course applies the REINFORCED LEARN- 
ING approach. It is the first code training course that 
combines sound and sight and actually puts an imaginary 
instructor at your side to speed your learning of three 
separate abilities necessary to learn code: 


1. Hearing the signal correctly or sound perception—tell- 
ing the difference between the dits and the dahs. 

2. Identifying the correct letter for each signal pattern, 
or sight identification. 

3. Combining sound and sight to recognize the signal and 
immediately identify it. 


EXPERTS SAY ... 
“REINFORCED LEARNING—AN OUTSTANDING SUCCESS” 


In the Armed Forces and industry, the REINFORCED LEARN- 
ING method has produced astoundingly successful results: 


From the Educational Review, November, 1958: “The 
Lewis Robins-Reed Harris reinforced learning system . 

is achieving almost incredible results in shortening train- 
ing time. The original tests conducted in the Navy... 
showed that if the reinforced learning system were used, 
typing and code could be learned in about half the time 
formerly required. Tests then conducted by an unofficial 
organization, the staff of Navy Times in Washington, 
quickly proved the validity of the conclusions. Now IBM, 
RCA and the Chrysler Corporation are trying the method.” 


From William Haddad, The New York Post, November 
14, 1957: “Dr. Harry J. Carman, world-famous historian, 
Dean Emeritus of Columbia College and Co-chairman of 
the President's Committee on the Arts & Sciences, said 
that Lewis Robins had adopted a ‘brilliant approach’ .. .”’ 
In a later article, November 22, Mr. Haddad reported: 
“. . . Captain Philip Winston, commander of the Fleet 
Training School . - said . ‘The group is learning faster 
than any other group we’ ve ever had . 


From Richard M. Mansfield, pmmee f writer of the Norfolk 
Virginian- Pilot: “ Professor Fred S. Keller ...one of the 
nation’s top psychologists, has been quoted as citing Robins 
‘as one of the five or six persons who really have seen what 
the learning process is all about, and have really brought 
any fresh thought to bear upon it!’...’’ 
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MOST COMPLETE, MOST UNIQUE COURSE EVER OFFERED 


The course combines sound (clearly transmitted signal 
patterns on records with the instructor’s voice immediately 
informing you if you are correct) with sight (47 identifica- 
tion cards with individual signal patterns and the letter, 
number or punctuation mark for which they stand). A 
clearly written book tells you how to apply the course, 
increase your speed, practice with someone else, transmit 
and provides charts to check your day-by-day progress. 
The records start by giving signal patterns and an imagi- 
nary instructor at your side you immediately if you 
have recognized the correct pattern of dits and dahs, teach- 
ing you to hear and recognize signals correctly. Next, by 
using the identification cards you learn the correct letter 
associa with each signal] pattern. Finally, the records tie 
together your ability to hear the signal correctly and iden- 
tify the letter for which it stands. You can learn to receive 
as rapidly as you learn to send—proof positive of the effec- 
tiveness of this method. The instructor's voice is on hand 
s all times to give you the correct answer immediately. 

rom this point on it’s a matter of increasing speed. With 
be ‘Sound-N-Sight’ course many people have learned to 
receive 5 words per minute within 9% hours! 


THREE INDIVIDUAL COURSES 

COMPLETE COURSE—covers all licenses up to commercial 
(0 to 20 words per minute) 
Six 10” LP records (192 minutes of recording. 46 record- 
—. > 4 a cards and book train you to receive 

rds per minute. Also trains you to transmit. 
PREC O20 $15.95. 
NOVICE COURSE (0 to 8 words per minute) 
Three 10” LP records (96 minutes of recording, 28 record- 
ings), 47 identification cards and book train you to receive 
up to 8 words per minute and how to transmit. #REC-08, 
ADVANCED COURSE for general, amateur extra or com- 

ial license (9 to 20 words per minute) 

Three 10” LP records (96 minutes of recording, 18 record- 
ings) and the book train you to receive up to 20 words per 
minute and provide a firm foundation for receiving at even 
greater speeds. #REC-920, $8.95. 


These records have been prepared in collaboration with 
the New York Institute of Technology and manufactured 
by Decca Records. 


BREAKS THROUGH YOUR CODE PLATEAU BARRIER 


The “Sound-N-Sight” course has successfully eliminated 
the code plateau. Once this barrier to increasing receiving 
speed has been reached, you can progress as much as one 
word per minute, per day with this course. 

This exciting code course plus many other titles that spell 
more amateur radio enjoyment (Getting Started In Ama- 
teur Radio; Building The Amateur Radio Station; Radio 
Operator’s License Q & A Manual—6th edition—to name just 
a few) are available at book stores or electronic distributors. 
Use convenient coupon below to order direct. 
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(0 REC-08 (0-8 words per minute) $9.50 
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The experts say... LAL Yfg 33-00 Northern Bivd., LAC. 1, N.Y. E14 | 
Show me HOW TO SAVE 50% on 63 models of ! 


in HI-FI and TEST ate menieamm ae ee 


C Hi-Fi (j TEST INSTRUMENTS (] HAM GEAR , 


INSTRUMENTS your best ——enn 








Miniaturized 
MULTI-SIGNAL 
TRACER *145A 
KIT $19.95 
WIRED $28.95 


New! $44.95 

1000 GHMS/VOLT wae Wass 
V-0-M- #538 : “| 9C—5 MC 5S” SCOPE 

KIT $12.90 . KIT $79.95 
WIRED $14.90 *e-@. WIRED $129.50 


GV & 12V BATTERY 


Mew. 


Series /Parallel 
R-C COMBINATION 
BOX #1140 

KIT $13.95 
WIRED $19.95 


transistor equipt. 
1350 Combinations! #1060 KIT $38.95 WIRED $47.95 


IN TEST INSTRUMENTS 
. STEREO and MONAURAL 


$09.95. WIRED $109. 95 ‘ : 
STEREO DUAL PREAMPLIFIER HF8S ; ‘Packs a wallop””—POPULAR ELECTRONICS 
KIT $39.95, WIRED $64.95 “First rate’--MODERN HI-FI 


2-WAY 


MASTER 
PREAMPLIFIER HFGSA: 
KIT $29.95 WIRED $44.95 
with power supply HF6S: 
Superb 


— for stereo 
+ eminently musical” 
ULTRA-LINEAR ~_ “Holt, HIGH FIDELITY 
WILLIAMSON-TYPE “Fine for Stereo’ — 
COVER. $3.95 *FET incl. MODERN HI-FI 
KIT $49.95 WIRED $79.95 See 
“One of the best buys in high Ode “"Well-engineered”’ FICO HAM 
kits.’ » AUDIOCRAFT. Kit Repor — Stocklin, RADIO TV NEWS Ad on page 20 


iy | STOCK! Compare, take them home—r ight ''off the shelf'’—from 1900 ne ighborheod 
® dealers. Over MILLION EICO ji the 


instruments in use throu ghou 
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1 Coming Age Of 
Sun Power 


By James Joseph > 
From laboratory to practical electronics in five > 





short years—Here's how we're harnessing Ol" Sol. 


‘WHE first man to reach the moon will look to the sun for “| 
survival. His space suit will be heated and air-conditioned . 

by solar energy; his plastic-domed lunar home electrified by 

sunlight; his every breath purified by sunpower. ~i 
Solar floodlights will brighten the long lunar nights (as long . 

as 14 earthdays). His heated space suit, powered by solar 

cells, will protect against nighttime temperatures down at the 

—250° F mark. By day, despite sizzling heat, he’ll stalk the ‘ 

Sahara-hot lunar plains as comfortably as if he were lunching 

in earth’s swankiest air-conditioned restaurant. 

Sunpower will grow his food in lunar greenhouses whose solar- 
controlled lights will emit only wavelengths in the “growing 
spectrum.” He’ll cook on mirrored solar stoves, order his sup- 
plies by sun-powered telephone. And from deep lunar caves, 





Electrical output of solar battery is compared with total energy available 
from sun. Bell Labs engineer makes measurements with a pyrheliometer. 





Copyright 1958 by Electronic Instr. Co., Inc. 
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Twenty solar cells soak up rays, convert them 
to current to power Palm Springs, Cal., clock. 


sun-run factories, electrolysing oxygen 
from ice, will pump life-giving air to 
home and lab. Sunlight will be his sal- 
vation, incinerating his wastes, auto- 
matically focusing his research cameras 
and energizing the transmitters beam- 
ing his voice earthward. 

Fiction? Not at all. Scores of moon- 
minded researchers are now preparing 
man for lunar life, grooming him to look 
toward the sun for survival. What’s 
more, your survival here on earth is as 
inescapably tied to the sun. Mankind 
faces a survival deadline, the year 2000 
AD. By then, less than half a century 
away, earthbound man will have de- 
pleted most of his natural sources of 
energy—oil, gas and coal. Controlled 
atomic fission will probably take over 
as the largest energy supplier, but a 
safer and more limitless source is the 
sun. 

It is toward the sun and its everlast- 
ing power that scientists are reaching. 
Time is running out, but by 2000 AD 
we'll have harnessed the sun and made 
it our servant. 

Right now, in fact, we are on the 
threshold of an energy breakthrough 
ushering in a new era: The Solar Age. 
Five short years ago, in April 1954, Bell 
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Water pumps using converted solar energy will 
be used to turn sunny deserts into fertile plains. 


Telephone Laboratories unveiled the 
silicon solar battery, the first device to 
wring electricity from sunlight in an 
efficient manner. Today, silicon bat- 
teries power transistorized radios, hear- 
ing aids, navigational beacons and have 
in some way energized most of the satel- 
lites man has lobbed into space. 

Slowly at first and now with in- 
creasing urgency, we are tapping the 
immense electrical reserve bottled up 
in the sun. It is a reserve of astounding 
potential; 9000-trillion kilowatt hours 
bathe the United States annually, only 
a small portion of the total that falls on 
the entire earth. If even a small frac- 
tion of this could be economically cap- 
tured, we’d have more than enough 
power to run every home and factory. 


SOLAR FURNACES 


The problem: How to convert radiant 
power (light) to electrical energy 
cheaply and efficiently. One way is the 
solar furnace. The huge unit recently 
put into operation at Natick, Mass., by 
the Army’s Quartermaster Research 
and Engineering Center, focuses solar 
energy to a fiery 5000°— twice the heat 
needed to wring electrical current (DC) 
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Big Bertha solar energy converter at 
right has 504 cells. Coast Guard has in- 
stalled it atop lighthouse wall (arrow) 
to power flashing beacon over big light. 


Transistorized mobile radio transmitter 
is powered by solar cells at Bell Labs. 
Maa in distance with receiver gets clear 
signal. Effective range is several miles. 





























Silicon cells, 144 in all, are linked together 
to charge batteries rated from 6 to 48 volts. 


Flat-type solar stills to purify sea water are 
under study by Dr. Maria Telkes of N. Y. U. 


from oxides of nickel, manganese and 
lithium-cobalt. Such thermoelectric 
materials are a promising new source 
of power. 

When thermoelectric compounds (ox- 
ides in pellet or powder form) are 


heated to about 2000° F, their electrons 
are disturbed. The result: Direct cur- 
rent produced simply, silently and with- 


out moving parts. Sunpower focused 
by parabolic mirrors in giant solar fur- 
naces promises to fuel the conversion 
process. Our future factories may get 
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— CONTACT AREA 


Design for small rescue radio, with transmitter, 
receiver and lamp, would have cells in top. 


Diagram of new photovoltaic readout cell used 
in computers shows contacts, P-N junction. 


most of their electricity from thermo- 
electric furnaces, stoked by earth-com- 
mon metals and fueled by sunlight. 
Solar furnaces themselves are not 
complex. In theory, they borrow the 
magnifying glass you used as a child, 
and for the very same purpose: To focus 
the sun’s rays to fiery combustion. 
One mirror, 147 feet high and 151 feet 
wide, with a flat mosaic of 1162 smaller 
mirrors, will ride along a rail as it auto- 
matically tracks the sun. This reflector 
is called the heliostat. It is designed to 
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Eyeglass hearing aid by Zenith recharges mini- 
ature battery from silicon cells on temple bar. 
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reflect the solar energy to a dish-shaped 
collecting and focusing device called a 
concentrator, which features a 108-foot- 
wide parabolic face composed of 4800 
precision-ground mirrors. 

Concentrated, the sunlight can be 
focused down to a spot only four inches 
in diameter. This is the furnace’s 
hearth, set atop an 80-foot tower. Here 
the heat will rise to within 50 percent 
of the sun’s surface temperature. 


SOLAR BATTERIES 


Organic materials have become a new 
and exciting power source. University 
of California researchers recently an- 
nounced the first successful solar bat- 
tery concocted from organic materials. 


April, 1959 


The battery converts sunshine to energy 
as green plants, through photosynthesis, 
converts it to oxygen. Built of multi- 
colored layers of synthetic organic dyes, 
the wafer-thin battery (%%” wide, ;;” 
thick) generates enough current in sun- 
shine to trigger a low-powered transis- 
torized relay. 

Another sun-triggered current pro- 
ducer is the thermocouple—two differ- 
ent conductors joined at one end. A 
temperature difference at the juncture 
generates the current. Thermocouples 
now power circuits that keep our most 
sophisticated missiles on course. Al- 
though the direct current produced by 
thermocouples is modest, the device has 

[Continued on page 92] 
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FM For Multiplex 


By Norm Eisenberg and Len Feldman 


Prepore your tuner for the reception of stereo 
‘ broadcasts by adding a multiplex output jack. 


R some time now, many FM tuners have been featuring a 
“multiplex” output in addition to their normal signal output. 
The multiplex jack is for feeding the “second” signal that could 
be transmitted by an FM station along with the regular FM 
program. Up to fairly recently, that multiplex jack was of rela- 
tively little interest to home listeners. For one thing, they didn’t 
have access to the required multiplex adapter into which this 
second signal must be fed. Equally important, there wasn’t much 
worth listening to on multiplex: this “hidden signal” technique 


Basic setup for receiving FM multiplex. The adapter (see Madison Fielding 
unit at top of page, right) picks up signals from jacks on rear of FM tuner. 
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was being used largely for providing so- 
called background music (not very ex- 
citing to hi-fi enthusiasts) to business 
establishments on a private subscription 
basis. 

The multiplex jack was being sup- 
plied, however, against the day when 
‘t would have importance for home 
listeners. In some areas, that day has 
arrived with the advent of stereo broad- 
casting by FM multiplexing. In New 
York City and in Wilmington, Dela- 
ware, at the time of writing, broad- 
caste:s are using a multiplex signal 
to transmit “compatible” FM stereo. 
These experimental broadcasts are 
transmitted by permission of the FCC. 
The listener with an ordinary FM set 
hears a full, monophonic version of 
these programs. Listeners who have a 
multiplex jack on their FM sets (plus a 
multiplex adapter and—of course—the 
second amplifier and speaker needed for 
any kind of.stereo) can tune in to a 
thrilling stereo program in which all the 
depth and fullness of the new sound 
medium can be enjoyed via the noise- 
free, wide-range benefits of FM on both 
channels. 

All right, you say. I’m sold on mul- 
viplex. I’m even willing to go out and 
buy the new adapter. I don’t, however, 
happen to have anything on my present 


First step is finding the detector tube on FM 
set, usually a 6AL5, toward rear of chassis. 
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FM tuner that resembles a “multiplex 
output.” Does this mean that I must 
buy a new FM tuner as well? 

The answer simply is that you can 
wire in your own multiplex jack very 
easily. Once installed, this new jack will 
provide a correct takeoff point for feed- 
ing multiplex to the adapter. It will not 
interfere with, or detract from regular 
FM quality; it will not prevent your FM 
set from being used in the normal man- 
ner as before. 

Can such a jack be installed in any 
FM set? Will it work in any FM set? 
To both questions, the answer is yes. 
The multiplex signal (in the presently 
used Crosby system at least) rides in at 
50 ke, high above the audio range. Even 
with that 50 kc modulated with the sec- 
ond channel there’s enough electronic 
“space” in the average FM set for the 
signal to get through. In fact, each time 
you tune in your FM set, you are also 
admitting whatever “hidden signal” 
happens to be riding along. It rides on 
the multiplex carrier which itself rides 
along on the regular FM carrier fre- 
quency. In normal FM detection, the 
main signal is slipped out of its FM en- 
velope; this envelope and any extra- 
neous matter is filtered out and not 
heard. So, to nab that “hidden signal,” 
you must get to it just after the entire 


Although this tuner already has a spare jack, 
one may be added on the chassis’ rear apron. 























White wire, just right of center, runs from 
multiplex jack to "X" point on the detector. 


F'M signal has been detected, but before 
filtering (de-emphasis) action has 
started. 

In any FM receiver there is one—and 
only one—point in the circuit where you 
can pick off the multiplex signal. Just 
where it is in your own tuner depends 
on what kind of a tuner it is. So, before 
explaining how to add the multiplex 
output, we must first tell you how to 
find the spot in your set where it all 
begins. 

There are two kinds of detector cir- 
cuits commonly used in FM sets. One 
is the “limiter-discriminator” type; the 
other is the “ratio detector.” Either 
works satisfactorily; either can be used 
for adding a multiplex output. 

Both types of circuits are shown 
schematically. Compare these diagrams 
with the schematic for your own set to 
determine which circuit you have. If 
you don’t have that schematic, a simple 
way to check which circuit is used in 
your tuner is to note the arrangement 
of the detector. Almost every tuner 
built in the last few years employs a 
type 6AL5 tube. 
double-diode. Sets of really ancient 
vintage may use an octal-socket type 
tube known as a 6H6. Some very re- 
cent tuners employ germanium diodes, 
rather than conventional tubes, but 
these most likely have multiplex jacks 
already. 

In the discriminator circuit 





both 
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Label shows position of new multiplex output. 
Shielded cables will bring signals to adapter. 


plates (pins 2 and 7) are connected 
to terminals of the discriminator trans- 
former. This transformer is readily 
identified as the “can’’ nearest the de- 
tector tube. In the ratio detector, one 
plate of the double-diode is connected 
to a can terminal, and the cathode of the 
other diode section (pin 5) is connected 
to another terminal on the can. 

Regardless of which circuit is used, 
installing a multiplex jack is easy. 

The model chosen for this project was 
the Browning L-300 tuner. This set is 
fairly representative of many popular- 
priced reliable tuners bought a few 
years ago and still being used by thou- 
sands. The L-300 has a discriminator 
circuit, followed by a cathode follower 
for audio output. 

The job turned out to be simpler than 
anticipated because two output jacks 
were already provided on the L-300 


chassis. Both jacks were actually con- 
nected to the audio output of the 
cathode follower. Browning had 


“doubled up” on output jacks to enable 
the user to connect from one jack to his 
regular “listening” amplifier and from 
the other jack to a tape or disc recorder. 
Since most present-day amplifiers or 
preamps also are equipped with re- 
corder feed jacks, we felt that nothing 
would be lost by reconnecting one of 
the two available jacks on the L-300 
from its present circuit point to the 
point required for multiplex. 
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Two typical FM detector circuits; ratio detector at left, discriminator at right. Multiplex 
points are "X" and found by tracing back from main FM jack. 68K resistor is blue-gray-orange. 


This point is at pin 5 of V7, the 6AL5 
tube. Of the two jacks available, the 
one formerly labeled “audio output” 
happened to be closer to pin 5 of the 
tube. We gave it the new assignment. 
A short (two-inch) piece of wire was 
connected between pin 5 of the 6AL5 
tube and the “audio output” jack. The 
connection between the “audio output” 
and “recorder” jacks was broken. The 
two ends of the new wire were soldered 
in place. This job took all of five min- 
utes. 

We then changed the labeling on the 
rear of the chassis to read correctly in 
accordance with the new connections: 
“Main Channel” for normal FM signal, 
and “Multiplex” for multiplex signal. 

Using a Madison Fielding MX-100 
multiplex adapter, we made the follow- 
ing interconnections: From the new 
multiplex output jack on the L-300 to 
the multiplex input on the adapter. 
From the “old” output jack on the 
L-300 (FM audio output) to the. “FM 
IN” jack on the adapter. From the out- 
put jacks on the adapter to the “left” 
and “right” tuner inputs on a stereo am- 
plifier. 

At 11 a.m. we turned it all on and 
tuned to WBAI in New York for this 
station’s daily multiplex broadcast. We 
caught the announcer as he opened 
with: “Station WBAI, also operating as 
KE2XXT, for stereo multiplex experi- 
mental purposes, brings you....’ We 
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turned up the “dimension” control on 
the adapter (this control provides 
stereo “spread” for such broadcasts) 
and the announcer suddenly moved to 
the right side of the living room. Then 
came the music. It didn’t take long to 
realize that the faithful Browning had 
come through surgery unscathed—and 
with something new added, provisions 
for receiving multiplex. 

The point at which to connect a mul- 
tiplex output for both discriminator and 
ratio’ detector circuits is shown in the 
schematic diagrams. If your tuner does 
not happen to have two output jacks on 
its chassis, as did the L-300, you can 
install a new jack. Arrange it to be as 
near as possible to the detector tube so 
the wiring is kept short. 

The input impedance on the adapter, 
at both its FM and multiplex recepta- 
cles, is 500,000 ohms. This is high 
enough to operate correctly with refer- 
ence to the output impedances of tuners 
at their FM and multiplex takeoff 
points. In any case, keep interconnect- 
ing cables as short as possible for best 
results. You may find, too, that in cer- 
tain areas reception of multiplex signals 
will require a good outside antenna. 

Even if multiplex stereo hasn’t 
reached your area yet, you can be rea- 
sonably sure that some form of multi- 
plex will eventually arrive. So you 
may as well update your tuner now, and 
be ready for it -§- 


















pout Computers-2 


. W. Yates 


computers work—what electronic "magic" en- 


s machines to receive, store and process data. 


O discussion of how electronic computers work can proceed 
very far before a fundamental distinction is made: the dis- 
tinction between analog and digital computing systems. 

Both use electronic circuitry, vacuum tubes and/or transistors, 
magnetic amplifiers, etc., to perform complex mathematical cal- 
culations at millisecond speeds. Both work automatically on the 
basis of predetermined instructions or “programs,” and both have 
had a revolutionary effect on the ability of human brains to deal 
with large amounts of factual information. Beyond that, they 
have nothing in common. 

The automobile speedometer is a simple analog device. With- 
out actually counting the revolutions of the wheel within a given 
time span and repeatedly dividing to determine the number of 
miles per hour, its mechanism senses the constantly varying rate 
of revolution and interprets that rate in terms of the constantly 
wavering needle on its miles-per-hour dial. In contrast, the ordi- 
nary desk calculator is a digital device. Its keys activate mechani- 





At the Hanford atomic plant in Richland, Wash., two GE engineers set 
up a computer program designed to solve knotty heat transfer problems. 


British computer by EMI Ltd. (left) has 2400 equipment racks to be as- 
sembied. It can absorb Encyclopedia Britannica's data in under 4 minutes. 


Control circuits like one in Royal McBee's LGP-30, below, govern the signal 
gating so that everything happens at the right time in proper relationship. 
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At right is diagram of 
simple analog computer. 
Problem: Multiply 5x5. 5V 
Battery sends 10 volts 
through circuit. Dial A, 10 VOLT 
controlling moveable BATTERY 
arm linked to variable 
resistor A, is set at half- 
way point (5). Resistor B 
now receives only 5 
volts. Halve this again 
and the meter reads 2.5. 
Rearrange decimal point 
and you have the answer. 
Setting of dials is "pro- 
gramming"; meter cor- 
responds to “readout.” 


Ov 














Ey Oa Ne 





April, 1959 37 

































Univac memory drum, here being assembled, 
is a cylinder with sensitive surface. It spins 
inside jacket with magnetic reading heads. 


cal parts representing the actual nu- 
merical quantities involved in arithme- 
tic. 

The same difference prevails in elec- 
tronics. Analog computers use varying 
physical magnitudes (voltages, light in- 
tensities, shaft positions, and the like) as 
factors analogous (corresponding) to 
mathematical values. Digital computers 
work from pulses representing actual 
numerical (and alphabetical) symbols. 

Within the category of analog com- 
puters, a further distinction must be 
made between special- and general-pur- 
pose systems. The small airborne com- 
puter used to guide an anti-aircraft mis- 
sile is a special-purpose analog system, 
in that its program is unchanging. It 
solves the same problem over and over 
again. 

The force that activates this computer 
—its “input”—is the missile’s radar 
equipment. The radar signal supplies 
information on the constantly changing 
position of the enemy plane and enters 
this information, via a synchro-link, to 
the computing circuitry. Its “output’— 
the physical result of its analog compu- 
tation—is the automatic control of ma- 
chinery which makes constant, delicate 
readjustments of the missile’s steering 
gear until the target is hit. 

General-purpose analog computers 
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Programmers, most important element in com- 
puter operation, here trace through steps of 
insurance company's digital data problems. 


are generally used by engineers to test 
the value of their designs under theoret- 
ical conditions. They are capable of 
handling a great variety of problems. 
The terms of each problem assigned to it 
are wired into a removable program 
panel—a plugboard on which the mathe- 
matical constants of the problem have 
been translated into specific circuiting 
instructions 

The input of this computer is the engi- 
neer’s hand, which adjusts a number of 
control dials to variable settings, each 
representing one of the variable factors 
of the problem and each applying an 
appropriate amount of current through 
the programmed circuits. Its output 
might be a series of readings on indi- 
cator dials, or it might be a wavering 
line drawn on graph paper—represent- 
ing, say, the behavior of a theoretical 
airplane wing or tail assembly under 
the stress of supersonic flight 

Analog computers are perfectly accu- 
rate so long as the physical relationships 
it handles (voltages, etc.), are valid 
representations of the mathematical re- 
lationships in the problem. But, gener- 
ally speaking, it is less precise as an 
instrument of calculation than a digital 
system, as well as slower. Another im- 
portant distinction is that the memory 
capacity of an analog computer is static 
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Part of this country's satellite computing cen- 
ter, IBM 704, above, calculates and predicts 
course of artificial moons and space rockets. 


in nature. It ‘can store information for 
later reference, but it can’t automati- 
cally adapt itself to changes occurring 
within that stored data. 

Chiefly for these reasons, the popular 
term “electronic brain” might be more 
appropriately applied to digital than to 
analog systems. A basic understanding 
of digital computers must begin with 
the knowledge of a traditional mathe- 
matical code called the binary digit sys- 
tem—a way of expressing an infinite 
variety of numbers through the use of 
only two symbols, “1” and “0”, other- 
wise known as “on” and “off.” In con- 
ventional binary digit coding, the ten 
numerals, 0-9, are expressed by varying 
combinations of 1 and 0 in a four-digit 
frame, as follows: 


Zero is 0000 ~ 
One is 0001 
Two is 0010 
Three is 0011 
Four is 0100 
Five is 0101 
Six is 0110 
Seven is 0111 
Eight is 1000 
Nine is 1001 
Ten is 1010 


The columns advance geometrically 
[Continued on page 87] 
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Plug-in circuit (for easy maintenance) is one 
of many in LGP-30 to set up math routing. 


Memory grid shows magnetic cores which 
store data as patterns of magnetic fields. 
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Above, Gunderson points out the 
basic features in ham receiver; band- 
spread, selectivity, stability. At left. 
El editors tape record his comments. 


how to buy 


Ham Equipment 


Tape interview with ham authority tells you how to 


get started, how to buy a receiver and transmitter. 


OB GUNDERSON, W2JIO0, has been an active radio amateur 
for over twenty years. He has won the Edison Award, the 
highest commendation a ham can aspire to. He has taught ham 
radio to countless numbers of people, and has invented many 
electronic instruments and devices. He is totally blind! 

Many beginning radio amateurs and short-wave listeners have 
met Bob at the New York City and Newark stores of Hudson 
Radio, a large retailer of ham equipment. Bob answers their ques- 
tions on what to buy, and incidentally, may give them a brief 
course on hamming. Here he answers some typical questions 


Electronics Illustrated 


























Ans. 


Ques. 
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The relative merit of building or buying equipment is discussed. A National NC-303 
receiver is shown, with a Viking transmitter, available in kit or wired form, above it. 


Bob, you've handled all kinds of ham equipment and have 
spoken to many people interested in amateur radio. How much 
does it cost to get started in amateur radio? 
Well, I guess anywhere from $50 to $1000. You can buy a 
transmitter and a receiver, put up the antenna, and plug 
the three units together and you're on the air; or you can 
buy a few well chosen parts and build up a very simple 
receiver and single tube transmitter and you’re on the air. 

Bob, which way do you favor? 

So many of us today lose sight of the fact that when we 
become hams we not only do something in which we will 
enjoy ourselves, but in this way we have an opportunity 
to become trained technicians, yes and even engineers. For 
this reason, I would be in favor of the beginner’s building 
his first transmitter and maybe even his receiver. I can 
remember my first transmitter, it used four oatmeal boxes 
as the coil forms, the coils were made of bell wire, and the 
tuning condensers were out of broadcast receivers. | 
couldn’t afford electrolytic capacitors so I made them from 
aluminum and borax in cans or glass jars. 

Just what equipment does one need before going on the air? 
Well, the first thing that you need the minute you decide 
to become a ham is a buzzer or oscillator and a key to prac- 
tice the morse code. Every ham must learn the code, 
whether he decides to stay with code or go on the air with 
voice transmission. Also, the beginner should build, as- 
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Gunderson fires up rig by a unique 
telephone dialing system of his own 
design. It controls power, tuning, 
and band of homebrew transmitter. 








semble, or buy a receiver at the same time to become 

familiar with the way hams talk and behave. He can also 

j get code practice from his receiver. I think the transmitter 

is last. One thing about the receiver that is very important 
is that if the beginner decides to buy rather than build, he 
should buy the best one he can afford. 

Ques. Well now you say that a person should get the best receiver 
that he can afford. That is an interesting point. Why spend 
so much on a receiver—is it because the ham has to be able 
to hear a distant station first before he can contact it? 

Ans. Well, don’t think of a receiver as useful only for listening 
to incoming signals, it is also an excellent piece of test 
equipment. For example, you can use it to monitor your 
own transmitter which, of course, is delivering a tremen- 
dous signal right next to the receiver. If the receiver has 
sufficiently good frequency stability you'll be able to check 
on the modulation and frequency of your transmitter. A 
good receiver will not be overloaded by the transmitter. 

Ques. What do you think are the important specifications, the mini- 

mum specs, that a good receiver should have? 

Ans. I think if it’s going to be operated from the AC line there 
should be a transformer between the receiver and the power 
line for minimum noise pick-up. It should have a beat 

- frequency oscillator with good stability and with sufficient 
signal injection so that you can hear the CW signals very 
well. It should have an RF stage and, of course, be me- 
chanically stable so when you find W1AW on 3555 kc tonight 
it is still on 3555 tomorrow night. It should have adequate 
bandspread so that you can separate stations, and a sensi- 
tivity control and audio gain control. Then you can go from 
there, the crystal filter or the Q multiplier or both, or the 
mechanical filter if you can get way up in price, single side- 
band provisions, etc. 

Ques. Bob. as you know, there are several inexpensive superregen- 

erative receiver kits available. What do you think of these 
for the beginning ham? 
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Ans. I think anything that a beginner can build or assemble and 
make work is wonderful. These kits have gotten people 
interested in ham [Continued on page 84] 
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Hi-Fi Sound From 
Your ITV Set 


By Bob Wynn 


Hear TV sound through your hi-fi with this plugin 
unit—no rewiring of the TV set is necessary. 


i pw range of sound capable of being transmitted by a TV 
station is excellent. A frequency modulation system is used 
that compares favorably to the regular FM stations, the main 
difference being in “deviation” rather than frequency response. 
The FM broadcast station has a greater deviation, which means 
that less noise will be received in deep fringe areas for a given 
signal strength. If you are receiving a reasonably good picture. 
the sound portion has hi-fi potentiality, especially during live 
shows 

A good deal of the distortion that is heard on TV sound is 
produced by the set itself; tiny speaker, inexpensive output trans- 
former, and simple audio circuitry. Thus, if you pick off the 
signal from the voice coil leads of the TV set to feed your hi-fi. 
these distortions are amplified and heard 

The approach described here is to tap off the sound ahead 
of the point where this deterioration occurs. The most likely 
spot is just after the detector tube. Unfortunately, to do this. 
the chassis must be removed and modifications to the circuits be 


The unit and its two plugs. Large octal plug A likely mounting spot for the unit is behind 
goes to TV, small phono type to hi-fi set. the rear cover of TV. Note selector switch. 
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Components within the case are seen behind 
front cover. Transformer T is at lower right. 


made. But, with the unit described 
here, you simply pull the sound output 
tube from its socket, insert the Vector 
socket in its place, then plug the sound 
tube back in. 

The phono plug emerging from the 
unit is inserted into the TV, TUNER, 
or AUXILIARY jack on your hi-fi set. 
An important feature is visible on the 
front panel of the unit—there is a 
switch that enables you to hear the 
sound in the TV speaker as before, or 
channel it to the hi-fi set. 

After securing the necessary parts, 
locate the sound output tube in the TV 
set. There is usually a chart pasted 
inside the cabinet that indicates this, or 
better still, secure the schematic which 
is readily available from the manufac- 
turer or electronic supply house. 

Construction is simple. Carefully 
follow the diagram, grounding to the 
metal case of the unit only where shown. 
A transformer was incorporated in the 
circuit for two important reasons. First, 
the cable running to the hi-fi may be 
any desired length. Since the trans- 
former changes the impedance from a 
high to a low value, hum and high fre- 
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The unit's phono plug goes to a high level 
input on the hi-fi set—Tuner or Auxiliary. 


quency losses are avoided. Second, the 
transformer acts as an isolation device, 
keeping the various chassis from direct 
contact with each other. 

The Vector socket shown is an octal 
type. It is originally intended for use 
as a test unit—bringing all the tube 
socket terminals above a TV chassis so 
meter readings may be taken without 
the need for pulling the chassis out of 
its cabinet. This feature makes this de- 
vice possible since it provides a con- 
venient takeoff point for audio, and a 
means of reducing the sound in the TV 
speaker while feeding the hi-fi. The 
various cables were easily soldered to 
the Vector unit after all the wires were 

[Continued on page 110] 





PARTS LIST 


Ci—.! mfd 600 voit paper capacitor 

C2—.25 mfd 400 volt paper capacitor 

T—200 ohms to 80,000 ohms audio transformer 
(Stancor A-4705) 

SW—Double-pole single-throw switch 

Vector Socket—Octal T-8-O or miniature 7-pin 
T-7-M 

Pi—Phono plug, RCA type 

Case—4"x2'/e"x154” aluminum (Premier PMC-1002) 

Misc.—4-lug terminal strip, shielded phono cable, 
two rubber grommets 
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View of TV chassis. Vector unit 
plugs into audio output socket. 
Audio tube then plugs into Vector. 


In lower left of schematic, typical 
audio output tube is shown (6V6). 
Text gives several other examples. 


Follow wiring guide below. Take |\o 5 oH 8 e 
care to ground wires to case only a SS 
at the ground lug point shown. 
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Completed kit is above. It may be used 
at a point remote from the stereo equip- 
ment. Ali knobs are explained in text. 


Layout of parts supplied. The assembly 
manual includes templates, useful if the 
unit is to be mounted behind a panel. 


The balance control, far left, and func- 
tion selector, right, are both dual con- 
trols, wired before being bolted to panel. 
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ote control of two stereo amplifiers and 





channel are features of Lafayette kit. 


| ignrwatid stereo amplifiers group their balance and speaker 
phasing controls conveniently on one panel. By use of 
ganged volume controls, the level of both channels is adjusted 
simultaneously. Such is not the case for the person who chooses 
to convert to stereo by adding another amplifier to his existing 
monophonic set-up. The. Lafayette Stereo Remote Control, 
Model KT-315 should hold special appeal for him. Without a 
stereo adapter, he must jockey between separate units to make 
various adjustments. 

Essentially, this unit ties together both amplifiers and cen- 
tralizes the controls. In addition, it provides extreme switching 
flexibility and a unique balancing system. 

Here’s what it does, in detail. Channels A and B (right and 
left amplifiers) appear on an outer and inner volume control 
knob. When the inner knob is clicked in, the two are ganged 
and work together. Selector switches permit instant reversal 
of the channels so they may be heard in opposite speakers. 
Phasing of each channel may also be inverted so the speaker 
cones will move in unison. If monophonic material is being re- 
produced, either channel can be selected. 











At below left two leads of a capacitor have been pushed through holes in 
the printed board. A low wattage iron is touched briefly to the foil as solder 
is applied to joint. Leads are then clipped. At right, top of board is seen. 
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Variable channel separation is an- 
other feature of this unit. If the program 
appears to have a “hole in the middle” 
effect, it is possible to crossfeed audio 
from one channel to the other. 

For those who wish to use the more 
elaborate 3-channel stereo, with an ad- 
ditional amplifier and center speaker, 
a bridge output is supplied. A front 
panel control permits any mixture of 
the right and left channels to appear 
in this center amplifier and speaker. 

The most singular feature about this 
unit is the balancing provision—for 
feeding equal level to both amplifiers. 
A selector is switched to a calibrate po- 
sition and the volume control on one 
of the main amplifiers (or preamps) is 
set at a comfortable listening level. 
Then, the volume of the other amplifier 
is rotated until the sound in the 
speakers completely disappears! Switch 
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Top left shows underside of chassis, printed 
board in place. Parts just above board are 
in the power supply, to be wired to board. 


Top right shows unit completed; controls on 
front panel have been wired to board, and 
two tubes (center) inserted in sockets. 


Along rear of chassis, left, bridged output 
feeds third channel, AB output drives main 
amps, input gets signals from preamps. 


back to normal position and the volume 
controls are electronically equal. This 
“nulling” system is possible since the 
adapter uses tubes, as opposed to the 
passive types. 

Installation of the unit may be done 
in several ways, depending on your 
equipment. In any case, it must be be- 
tween the preamps and main amplifiers. 
This is simple when the preamp is on a 
chassis separate from the main amplifier 
—several shielded cables with phono 
plugs will do it. However, if the pre- 
amp is on the same chassis, it must have 
Tape input and output jacks for signal 
takeoff points. If there are none, jacks 
can be wired. 

Construction of the unit went smooth- 
ly, taking about six hours. 

At $27.50 the KT-315 represents a 
Good Buy for those desiring flexibility 
in the use of their stereo equipment. —@- 
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Hi-Fi Clinic 


AS Do you have any questions on the adjustment, 


Speaker Balance Controls 


I would like to install separate volume | 


controls on my midrange speaker and 
tweeter. What is the recommended way 
of doing this? 

Nat Berkowitz, San Diego, Calif. 


CROSSOVER 
NETWORK POT 


TWEETER 
HI 


MIDRANGE 


WOOFER 


Ordinary two watt wirewound po- 
tentiometers may be used according to 
the circuits shown above. The re- 
sistance values of the pots should be 
three to five times the impedance of the 
speakers. They are installed between 
the speaker and the crossover. 

Although they are somewhat more 
expensive, L-pads of the same im- 
pedance as the speaker may also be 
used. They provide a better match be- 
tween the speaker and amplifier, and 
thus a more efficient transfer of power 
takes place. Instructions for wiring in 
these pads are customarily enclosed in 
the box they are packed in. The pro- 
cedure is simple except for the manu- 
facturer’s use of terminology. Instead 
of speaker and amplifier, the words 
“Source” and “Sink” are sometimes 
used on the wiring diagram. Just con- 
sider the amplifier (or crossover) as 
the Source and the speaker as the Sink. 

A somewhat better system for match- 
ing with a volume control is through use 
of a T-pad. Since this type has an ad- 
ditional section as compared to the 
L-pad, the price is higher. For the 
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installation, or repair of hi-fi equipment? 
‘> The clinic provides an answer to each query. 


simple setup that you require, the addi- 
tional expense is not warranted since 
the difference is negligible. 


Push-Pull Tubes 


One of the push-pull output tubes in 
my amplifier seems to have an exceed- 
ingly short life in comparison to the 
other. Have you any idea of what might 
be causing this? 

Claude Segall, Seattle, Wash. 

The first thing to check is the grid 
voltage at the socket of the short-lived 
tube with a voltmeter. It is common 
that the coupling capacitor going to this 
pin has become partially shorted, caus- 
ing a positive voltage to appear on the 
tube grid. The positively charged grid 
will cause the current to increase be- 
yond a safe value in the tube and 
shorten its life. 


Four Track Stereo Tape 


I heard that four track stereo tape is 
shortly going to be available. Does this 
mean that it will be necessary to add two 
more speakers and amplifiers to my 
present stereo setup? 

Robert Strom, Chapel Hill, N. C. 

The new four track stereo was de- 
signed to increase playing time and not 
the number of sound channels. In order 
to play these tapes, the pickup head of 
the tape recorder must be changed to 
accommodate the new arrangement. 
The number of amplifiers and speakers 
remains the same as conventional stereo 
two channel sound. 

The new tape permits you to run both 
sides of the tape through the transport, 
thereby doubling the playing time. 
Since stereo requires two channels in 
each direction, a total of four tracks is 
necessary to accomplish this. Conven- 
tional stereo tapes may only be run 
through the tape transport in one direc- 
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Wling with the 


= Onic Pinspotter 


HETHER you hook into the 1-3 pocket for a strike, or 
bounce the ball into the gutter, you can be sure the pinboy 
isn’t making any nasty cracks under his breath—that is, providing 
you're bowling with one of those efficient automatic pinspotters. 
With the AMF Automatic Pinspotter, a neat little electronic 
control box, affectionately called the “brain,” sees to it that the 
pins are on spot when you want them on spot. 

The whole unit, which stands 5’ 2” tall, goes into action when 
the ball hits the cushion in the pit. Inside the cushion is a 
switch. Should the bowler be lucky enough, or skillful enough 
to roll a strike, a sweeper arm drops to the alley and waits while 
the respotting table descends. Finding no pins in the upright 
position, the table reascends to allow the sweeper arm to clear 
the deadwood into the pit. There the pins fall onto a conveyor 
belt which transports them to a wheel-like conveyor known as 
the “pinwheel.” This unit lifts the wood to the top of the ma- 
chine, and feeds them into the spotting table’s cups as required. 

Meanwhile, the spotting table has already spotted a new set 
of pins. There is little delay because there are two complete 
sets assigned to each alley, and while one set is being cleared, 
the other is in ready position for spotting. 

This automatic pinspotter really shows its versatility when the 
first ball fails to knock down all the pins. The sweeper arm drops 
and waits. Then the [Continued on page 113] 




















Left, ball leaves some pins erect. Upright pins (those extending well below 
respot table, center) are lifted as arm clears away deadwood, then set 
down again. Pinwheel, right, sends pins to top where they are reloaded. 
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The only time a bowler must push 
a button is when he gets a spare 
in the tenth frame. Automatic pin- 
spotter can handle nine games an 
hour, returns ball very quickly. 


This is the “brain” which guides 
the electro-mechanical unit 
through each game. The electronic 
control center is located over 
automated alley out of sight. 
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Fig. 1. A positive plate placed in a light 
bulb will cttract electrons from the filament. 


The ABC's 
of Electronics-10 


By Donald Hoefier 
How does an electron tube work? Part 10 explains 
the operation of the simplest type—the diode. 


bp eqn A. EDISON made a most important contribution to 
the modern art of electronics in 1883, only he didn’t know it. 
Twenty-two years passed before another man in another country 
suggested the possibility of applying Edison’s discovery to the 
then infant art of radio communications. 

Edison’s momentous experiment is illustrated in Fig. 1. Using 
an ordinary carbon filament light bulb of the day, he added a 
metal plate inside the same bulb. When the plate was connected 
to the positive terminal of the filament battery as shown, the 
ammeter deflected. Apparently there was a flow of current right 
through the empty space, from the filament to the plate. 

When the plate connection to the battery was removed, the 
current ceased. Also, when the plate circuit was connected to 
the negative battery terminal, there likewise was no current 
flow. Obviously, current could flow in one direction only in 
the bulb. From the heated filament to the positive plate, it was 
quite feasible, but from plate to filament it was impossible. 

Edison duly recorded the phenomenon, but made no effort to 
explain or use it, nor did anyone else at the time. And there 
matters stood until 1905, when Prof. J. A. Fleming of London 
suggested a practical application. He proposed that a two-element 
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Fig. 2. Diode powered by 2 batteries; left one 
heats filament, right charges plate positively. 


tube or valve, based on the “Edison 
Effect,” might be better than the galena 
crystal then used for the detection of 
radio waves from spark transmitters. 

Thus was born the “Fleming Valve,” 
which is the basis of today’s diode 
vacuum tube. Such a tube is shown 
schematically in Fig. 2, where we see 
it is very similar to the experimental 
Edison bulb in Fig. 1. The two elements 
are still commonly called the filament 
and plate, or more technically, the 
cathode and anode. 

The filament may be simply a loop of 
tungsten wire within the evacuated 
tube. When a suitable voltage is im- 
pressed across the filament terminals, 
the wire heats up and begins to throw 
off electrons by a process known as 
thermionic emission. The usefulness of 
the vacuum tube depends upon the 
proper control of this electron cloud or 
space charge. 

The emitted electrons are, as we 
know, elements of negative electricity. 
Consequently they will be attracted by 
a positive element, but repelled by a 
negative one. When the plate is made 
positive with respect to the filament, 
therefore, the free electrons will rush to 
the plate and ultimately return to the 
filament through the plate battery. 
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Fig. 3. When the batteries are replaced by 
a transformer, the 117 volt AC is rectified. 


A very common application of the 
diode can be readily understood solely 
on the basis of principles just discussed. 
This is its use as a rectifier in power 
supplies, which permits the use of the 
AC house current for operating voltages 
in place of batteries. But in order to 
do this, the 117 volt AC must be con- 
verted to smooth DC. 

lf we removed the plate battery from 
the circuit of Fig. 2 and replaced it with 
an AC generator, current would flow 
only during the positive alternations of 
the AC cycle. And if we were to con- 
nect the plate line and the positive fila- 
ment terminal into an AC outlet, this 
would in effect be connecting an AC 
generator across the plate circuit. 

But the operating voltages required 
in electronic equipment often are 
greater than the 117 volts normally 
available from house circuits, so a 
transformer is usually used to step up 
the voltage. This results in the ar- 
rangement of Fig. 3. Notice that we 
are also using AC on the filament. This 
is perfectly all right, since the filament 
current is used solely for heat. 

The voltage across plate winding A 
of the transformer, and hence the volt- 
age on the plate, is several times the 
117 volts impressed across the primary. 
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Fig. 4. Full wave rectifier uses 2 diodes, 
DC pulses are closer together than in Fig. 3. 


Whenever the plate end of winding A 
becomes positive, current will flow 
through the meter. But, when the pulse 
is negative there will be no current flow. 
The negative pulses are therefore effec- 
tively cut off, and the resulting output is 
pulsating DC as shown 

It would seem, however, that this 
scheme could be improved upon if we 
could somehow avoid wasting those neg- 
ative halves of each cycle. And indeed 
we can, simply by using two tubes in the 
circuit shown in Fig. 4. This provides 
us with a full wave rectifier, as opposed 
to the half wave circuit in Fig. 3. 

Let us begin by assuming a moment 
in time when the AC input tends to 
cause current flow from A to B in the 
transformer winding. This would mean 
that current would flow from the plate 
of tube 2 through the winding to the 
plate of tube 1. But this is impossible, 
for the electron flow would then have to 
continue across to the filament of tube 1. 

There is another possible course for 
the current, however, from plate 2 to 
A toC. So far so good, but where does 
the current go from there? Continuing 
along, it can go through the meter and 
then into the cenier tap of the filament 
winding. From there it might go to the 
filament of tube 1, or of tube 2, or both. 
But the polarity of tube 1 is wrong at 
this time, tending to force current in 
just the opposite direction. And so all 
of the electrons go to filament 2, where 
they travel across to the plate and com- 
plete the circuit. 

On the next alternation, all of the 
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Fig. 5. Two diodes are commonly enclosed in a 
single tube. One filament serves both plates. 


polarities will be reversed. Tube 2 will 
now be cut off, but tube 1 will begin 
toconduct. Then current will flow from 
plate 1 to B, to C, and through the plate 
meter return circuit and into the fila- 
ment winding 

Note that although the current in the 
transformer windings reverses, the cur- 
rent through the output meter is always 
in the same direction. The negative al- 
ternations have been flopped over and 
become positive, to fill in the gaps of the 
output waveform of Fig. 3 

Even the full waveform is still far 
from smooth and must be evened out 
to pure DC before it is useful for opera- 
tion of other electronic equipment. This 
is done by means of a filter comprising 
chokes and condensers, or resistors and 
condensers. 

The circuit of Fig. 4 can be simplified 
and improved if we consider that the 
filaments are both connected to the 
same point, and could therefore perhaps 
be reduced to one, common to both 
plates. This is quite possible if both 
plates are in the same envelope, to make 
up a twin diode as shown in Fig. 5. The 
operating principles are just the same as 
for the two single diodes just dis- 
cussed. 

This completes our coverage of the 
two-element diode. Its ability to change 
its input from AC to DC finds wide 
usage in electronic equipment. Next 
month we shall add an element and 
describe the triode tube and how it 
is capable of amplifying minute volt- 


ages. 
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A half-circle of white paper was pasted on the face of a 0-1 milliammeter. 
Numbers 1 through 5 were positioned just below original meter graduations. 


An Auto Tachometer 
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By R. L. Winklepleck 
One key to your car or boat engine performance is 
rpm. Check it with this all-electronic tachometer. 


ol YOU are interested in your car’s engine speed as well as 
road speed, perhaps the only thing that has kept you from 
adding a tachometer is the high price of a commercially made 
instrument. 

Many good tachometers require an internal battery for ac- 
curacy since the auto battery may vary over a range of several 
volts due to voltage-regulator adjustments and variation in en- 
gine speed. The extra battery in such tachs increases the size 
of the instrument and requires regular maintenance. This tach 
is designed to use the automobile battery; but the supply voltage 
is regulated to a constant value through the use of one of the 
relatively new Zener or voltage-reference diodes, D2 in this unit. 

The physical layout can take any convenient form. There is 
only one important point that must be watched carefully. In so 
compact a layout the leads are quite short. There are three 
diodes and one transistor that can be easily damaged by excess 
heat. In some instances there may be two or three heat-sensitive 
leads going to one solder point. Be very careful to use the mini- 
mum heat which will assure good connections and use needle- 
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Wiring guide shows cigar 
lighter plug. However, 
if tach will be installed 
permanently, it is wired 
to ignition, as per text. 


Circuit board with all 
the parts mounts directly 
onto the meter terminal 
posts. Calibrating pot 
R7 is at top of board. 
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nose pliers or some other type of heat 
sink on such lead, leaving it in place 
until the connection has cooled. 

Small size and low value do not go 
hand in hand in potentiometers but this 
requirement is admirably met for R7 
by one of the inexpensive hum reduc- 
ing variable resistors used in the fila- 
ment circuits of many amplifiers. The 
one in the illustration is called the Hum- 
dinger. The meter may be any size or 
shape. Any value under one milli- 
ampere may be used by reducing the 
value of R6 to shunt more of the cur- 
rent. The recommended meters are; 
0-1 milliammeter for 12 volts and a 
0-500 microammeter for 6-volt systems. 

Installation consists of mounting the 
meter either through the instrument 
panel or in a small box which may be 
attached wherever convenient. The 
negative lead goes to any nearby ground 
point and the positive lead should be 
connected to the ignition switch termi- 
nal which is “hot” only when the igni- 
tion is on. The pulse terminal connects 
via a well insulated lead to the un- 
grounded side of the breaker points in 
the distributor. It is from this point 
that a lead goes to one of the low voltage 

[Continued on page 113] 





A smaller meter may more conveniently be 
mounted under dash. Circuit remains the same. 








PARTS LIST 

RI—3300 ohm '/2 w resistor 

R2,R3—2200 ohm '/2 w 

R4—680 ohm '/2 w 

R5—330 ohm '/2 w 

R6é—68 ohm '/2 w 

R7—100 ohm potentiometer (see text) 

Ci—.! mfd 15 volt capacitor 

C2—.5 mfd 15 volt 

DI,D3—Diode IN90 

D2—For 12 volts use Zener diode 9? voit (Texas 
Instruments 1N757 or Transitron SVII). For 6 volts, 
Zener diode, 5 volt (Texas Instruments 1!N751I) 

TR—Transistor 2N35 

M—For 12 volts use 0-1 DC milliammeter. For 6 
volts use 0-500 DC microammeter 








12 volt connection is shown here. For operation on 6 volts, see parts list. 


RI R2 R3 
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How To Prepare 
A Chassis 


By Len Buckwalter 


Associate Editor 


Follow these tips. They'll speed the job and give 





your electronic projects a professional appearance. 


UITE often, about half the time spent in building a piece of 
equipment is devoted to readying the chassis for wiring. 
Several tools and techniques, available to the hobbyist, can 

go a long way toward reducing this period of time and give the 

device the appearance of a commercially manufactured unit. 
Relatively inexpensive punches, as illustrated, should prac- 
tically do away with the old method of making holes—drawing 
a circle, drilling a series of holes on it, then sawing them through. 
Certain odd shapes, of course, must be done this way, but count 
on the round or square punch for most of the cutting. If you 
require a somewhat larger hole than the punch will provide, a 
[Continued on page 104] 








if you don't want to mar the surface of the chassis, leave its wrapping on 
while working on it. Use the components themselves as marking templates. 
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Perfect holes can be made with a variety of round or square punches. The 
Greenlee punch shown here is for the octal socket at left. First a hole is 
drilled, then widened with a hand reamer. The long bolt is inserted into 
the hole and the two halves of the punch are drawn together with a wrench. 


Hole is ready to receive the octal socket. Note miniature transformer can 
and its adapter plate. This plate may also be used with the octal hole. 














Parts can mount directly on this turret type Terminal lug strips are often a necessity 
socket (tube plugs in above chassis). It near sockets. They provide insulated anchor 
is useful where leads must be kept short. points for parts going to tube socket lugs. 





A perforated phenolic board makes a good Always twist filament leads to reduce hum 
subchassis. It is mounted with long screws. radiation. Use a rubber grommet for cables 
Space board from chassis by nuts or washers. entering chassis to prevent chafing wire. 





A knot in the AC line cord will provide Some parts you may mount on the apron of 
strain relief in case the cord outside the the chassis are, left to right; phone jack, 
chassis is pulled. Note the grommet at top. fuse, phono jack, binding post, pilot lamp. 
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, 




































On the face of it, 
cordless clock 
does not appear 
unusual. But circuit 
behind its brass 
numerals and 
brushed silver 


ity case shows some 
or advanced elec- 
gs. tronic principles. 


Unique Electronic Clock 


—_—- an electronic clock that keeps accurate time without 
a cord or direct electrical attachment. It is synchronized 
through a circuit which takes advantage of the 60-cycle magnetic 
field radiating from power wiring in the home. 

Alternating current in power lines throughout most buildings 
radiates a weak magnetic field at 60-cycles-per-second. This 
radiation is picked up by an inductive coil in the clock and fed 
through three stages of transistorized amplification to the motor. 
The motor’s armature, geared to the clock’s hands, synchronizes 
with the 60-cycle alternations of the field picked out of the air. 





um | Mercury batteries provide an extremely long-lived power supply 
les | for the transistors. 
ire. Designed to retail at $195, this General Electric-Telechron 


appliance is said to be the first to operate on this principle. 4 


Compact inner workings reveal an inductive coil, left, which picks 60-cycle 
magnetic field out of the air, feeds it to a transistorized amplifier, right. 
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Here is a new triple-threat 
ultraviolet sensitive alarm that 
can detect and warn of smoke, 
fire and dangerous vapors 
separately, or all three at 
once. As the Minneapolis- 
Honeywell engineer lights his 
pipe, a four-inch tube detects 
the ultraviolet rays in the room 
and makes appropriate con- 
tacts which illuminate both fire 
and smoke indicators. Combus- 
tible gases in beaker also are 
detected, lighting the vapor 
warning slot in portable unit. 


Nerve cells in the human 
eye and ear have been 
simulated at Bell Labs on 
an inexpensive printed 
circuit. These electronic 
"cells" can deliver a 
series of pulses when 
stimulated, and even 
show fatigue like a liv- 
ing cell by slowing down 
under prolonged stimu- 
lation. When combined 
with other "cells," sys- 
tems which imitate some 
workings of human nerve 
networks are created, 
thus providing a new ap- 
proach to medical study. 
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Above, secret documents of government contractor are guarded by ceiling- 
mounted ultrasonic transmitter which floods room with sound at 19,200 cps. 
Any movement in room disturbs sound waves, and the disturbance is picked up 
by monitor (right) which sounds audible alarm. Below, new color television 
projector called Eidophor, developed for Ciba Pharmaceuticals, projects sharp 
color picture onto theater screen. It is now being used in medical conventions. 








Hi-Fi-HiLite 





On the front panel 
upper left to right, 
frequency selec- 
tor, VU meter, out- 
put switch, jacks. 
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Hi-Fi Tester 


By Harvey Pollack 
This unit enables you to check amplifier frequency 





I 

res d f k d I 
ponse and resonance of speaker and enciosure. 
Top view of chassis shows power transformer, filter can C5 with tube . 
sockets below—V2 (left) and V1. Shaft above V1 is R13, for waveform. | oe 
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RE’S a compact package with 

which you can check the frequency 
response and resonance characteristics 
of your hi-fi system. 

The basic section of the tester is a 
stable Wien bridge oscillator that pro- 
vides instantaneous selection of 10 dif- 
ferent spot frequencies from 20 to 20,000 
cycles per second. An additional con- 
trol is provided to make available a con- 
tinuously variable output signal from 
about 300 cycles per second down to 15 
cycles per second for locating points at 
which the speaker system or the 
speaker enclosure resonates. 

A great deal of effort is expended in 
modern hi-fi equipment to insure that 
the speaker and its enclosure resonate 
at different frequencies to avoid disas- 
trous vibration. This tester, locates the 
resonant frequencies and provides the 
information required with regard to 
padding material, volume, or wood stif- 
fening members. 

The second principal section of the 
tester includes a Volume Unit (VU) 
meter, a dummy load, and a three posi- 
tion switch. By means of the latter, it 
is possible to measure and maintain a 


Rear of front panel. Visible, left to right, 
are SW2, VU, R21, SW3 with jacks above. 
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constant input signal to the amplifier 
under test, measure the voltage drop 
across a dummy load, and measure the 
voltage applied to the speakers—all in- 
dependently of one another. 

Prepare the frequency selector switch 
in advance. A small piece of perforated 
bakelite or stiff fiber is mounted on the 
free end of the switch and a large solder 
lug secured to its center. Resistors 
R3A through R12A are then soldered to 
this lug, their opposite ends being 
joined to the appropriate switch termi- 
nals on the rear wafer. Two large hole 
solder lugs—the kind that are used 
around the bushing on standard volume 
controls—are then placed on the shaft 
of the rotary switch. These serve as the 
ground tie points for all the resistors 
from R3B through R12B. The remain- 
ing lead on each of these resistors is, of 
course, connected to the matching 
terminals on the front wafer. Prepare 
the output switch SW3 in advance, too. 
This is a 4-circuit, three-position key 
switch that is quite easy to wire and use. 

Secure the panel to the chassis using 
the bushings of the on-off switch 
(SW1), the resonance dual potentio- 


Follow this diagram for connecting tester to 
amplifier. Jacks at left are on the tester. 


SPKR VC 
AMP 


SPEAKER 
TERMINALS 


OPEN CIRCUIT HERE 


TO AMP INPUT 


CHASSIS 


65 


In wiring guide above, front panel 
has been raised and switch SW2 
separated for reasons of clarity. 


Underside view of chassis, front 
panel bolted on. Follow this rec- 
ommended layout of components. 
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meter (R1A and R1B), and the output 
potentiometer (R19) as supporting ele- 
ments. Use of sheet metal screws to 
hold panel to chassis is unnecessary. 

Wire the 5 volt and 6.3 volt heaters, 
including the panel lamps of the VU 
meter first. Keeping the other trans- 
former leads apart, test this wiring by 
plugging in the unit and turning it on. 
The heaters of the 6SN7GT and 5Y3GT, 
plus the panel lamps, should all come 
on. 

Wire the power supply next. When 
fully wired—right through R18 of the 
filter network—test the DC output volt- 
age without a load. This should be 
about 350 volts. Discharge the capaci- 
tors by shorting the B+ to the chassis 
before continuing with the wiring. 


Mount and wire all other components, 
including both switches (SW2 and 
SW3). Before applying power, test for 
B+ to B— shorts with an ohmmeter. 

R13, a 5K potentiometer, is mounted 
on the chassis rather than on the panel 
because this control is generally not 
touched after the initial adjustment is 
made. 

The testing procedure is quite simple. 
Connect a pair of ordinary magnetic or 
dynamic headphones (or even a small 
speaker) to the output terminal. This 
is a phono jack of the standard variety 
on the rear apron of the chassis. Set 
R13 on about midscale and the wiper of 
R19 all the way to the ground end of the 
potentiometer. Position the rotary se- 

[Continued on page 93] 





All resistors '/, watt, 5% unless otherwise stated 

RIA,RIB—Dual potentiometer 5 megohms each section 
(IRC PQ 11-141 plus rear section MI1-141) 

R2A,R2B—330,000 ohm 

R3A,R3B—3.9 megohm 

R4A,R4B—1.6 megohm 

R5A,R5B—820,000 ohm 

R6A, R&EB—390 000 ohm 

R7A,R7B—160,000 ohm 

R8A,R8B—82,000 ohm 

RIA, RIB—39,000 ohm 

RIOA,RIOB—16,000 ohm 

RIIA,RIIB—8,200 ohm 

RI2A,R12B—3,900 ohm 

R13—5,000 ohm potentiometer (IRC QO 11-114) 

R1I4—47,000 ohm 

RI5—22,000 ohm 

Rié—1 500 ohm 

RI7—! megohm 

R1I8—500 ohm 5 watt 

RI9J—1,000 ohm potentiometer (IRC Q 11-108) 

R20—3,900 ohm 

R2i—7.5 ohm 10 watt (dummy load) 

Ci,C2—.002 mfd 500 volt capacitor 

C3—20 mfd 350 voit electrolytic 





PARTS LIST 


C4—50 mfd 25 voit electrolytic 

C5A,C5B—30-60 mfd dual electrolytic, 350 volts each 
section 

Cé—.02 mfd 600 voit 

ViI—éSN7GT 

V2—5Y3GT 

SWi—Single-pole single-throw toggle switch 

SW2—I1-position 2 deck rotary switch (Mallory 132IL) 

SW3—4-circuit 3-position lever switch (Lafayette type 
SW-20) 

T—Power transformer 240-0-240 volts @ 55 ma, 5 volts 
@ 2 amps, 6.3 volts @ 2 amps. (Stancor PC-8402) 

CH—Choke 9? henry @ 50 ma (Stancor C-1!215) 

VU—Volume unit meter (Lafayette TM-80, —20 to +3 
db, 0-100% @ 600 ohms) 

L—Lamp IF7 volt 6 watt candelabra base 

Sockets—2 octal, | candelabra 

Chassis—7"x8"x2” open end (Bud CB-39) 

Cabinet—6!/."x9 1/16”x7 5/16” (Bud C-1585B8) 

Terminals—3 insulated banana jacks with shoulder 
washers for panel mounting, 3 banana plugs, | phono 
jack, | phono plug 

Misc.—Line cord, decals, hardware, wire, alligator 
clips 








rotary switch 
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She may not know a sun battery from a superhet, but 
by following this schemeatic you may be able to... 


Sell Her On Your 
Electronic Projects 


By Carl Kohler 


HERE is a practical home project which, if successfully com- 
pleted, will insure many, many happy hours of electronic 
enjoyment without feminine static rankling your nerves. Al- 
though primarily of interest to married men, it behooves the 
bachelor to pay attention. A sudden change in marital status 
might otherwise catch him with his current turned off. 

Most wives (and girl friends) are chronically incapable of 








Drawings by the author 


She must be made to believe that her interest is basically responsible for 
at least 60 percent (if not 90 percent) of your electronic achievements. 
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Arouse her “curiosity”. Cunningly replace her 
women's magazines with ones on electronics. 


ever becoming interested in electronic 
achievement beyond that of owning a 
television set or an automatic washing 
machine. Assuming that you are an elec- 
tronics buff and that you would like the 
woman in your life (we'll call her 
“Wife”) to develop a tolerant interest 
in your various electronic activities, we 
shall proceed with the campaign ele- 
ments. 


Advance Propaganda 


Keeping in mind the fact that Wife 
is something of an outsider, electron- 
ically speaking, you should lead her 
gently to the threshold of this fascinat- 
ing world. Remember, at this point she 
doesn’t know an electron from an elec- 
tric eel, so go slowly, man, slowly! Don’t 
even try to expose her tender mind to 
the richness of Booberlinck’s Theories 
of Boolean Algebra. If you do, you risk 
imparting a negative polarity to her per- 
sonality that will never be reoriented. 

Something lighter, but tinged with 
mystery and drama, both dear to the 
womanly heart, would be advisable. 
Cunningly and casually leave a copy of 
Practical Magic in Electronics in plain 
view on the coffee table. Women like 
to think they are practical, but never- 
theless are fascinated by mysticism. 
You might see to it that a matched set 
of The Romance of R/C Models appears 
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Lead her to appreciate the marvels of elec- 
tronics with a "rigged" hi-fi demonstration. 


about the house. It’s rather regrettable 
that no one has yet written a tome en- 
titled Woman’s Role in Modern Elec- 
tronics. Such a book would insure al- 
most immediate interest. Until some- 
one does write it, round up all the 
women’s magazines in the house and re- 
place them with bright, crisp copies of 
the magazine you now hold in your 
hands. This is to focus Wife’s attention 
on the word “electronics.” How you 
account for the missing women’s maga- 
zines is a problem best handled by in- 
nocent silence. In short order Wife 
should be sufficiently curious to ask: 
“What’s with this electronics jazz, any- 
how?” This is your cue to launch Phase 
Two of the campaign. 


Elementary Orientation 
(use restraint, man) 


You must have something tangible to 
point to—or you will find yourself 
muddling around in an abstract lecture 
which, so far as Wife is concerned, 
makes less sense than last week’s head- 
lines. Avoid this at all costs. Arm 
yourself with some kind of electronic 
instrument, device or related compo- 
nents with which to illustrate your de- 
lightful explanation of electronics. 

If you happen to be an introvert, you 
need more than one tangible instrument 

[Continued on page 96] 
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Fire trucks often are equipped with VHF. All you need to listen in is compact 
receiver, such as Monitoradio MR-10 (152-174 mc), 18" of wire as antenna. 
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In your home, car and boat, you can keep abreast 
of emergencies and disasters as they happen on... 


VHF -Your Hometown 
Shortwave Radio 


By Lee Craig 


i aiemialeeneal 


N my New Jersey home on the morning of September 15, 1958, 

I tuned my FM communications receiver across the 152-174 

megacycle band. In a few moments I learned that tragedy had 

struck very close to home: A commuter train bound for New 

York City had crashed through an open draw bridge and plunged 
into Newark Bay. 

The news came over the VHF band long before it broke over 
the commercial and television stations and hours before it ap- 
peared in the newspapers. Dispatchers could be heard directing 
rescue squads to the disaster scene and for hours afterwards news 
bureau dispatchers and mobile units were heard relaying new 
information. 

There are more than a million mobile and fixed radio stations 
authorized to operate at frequencies above 25 megacycles. About 
243,600 police, fire and other public safety vehicles are equipped 
with two-way radio, and they report to [Continued on page 100] 
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Model railroad fans can learn a great deal 
about actual railroad procedure by eaves- 
dropping on VHF transmissions from trains 
and operators at wayside signal towers. 





If you live near a harbor or a major inland 
waterway, you will find that the airwaves 
offer many interesting conversations be- 
tween men who live and work on the water. 
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Diagram shows line-of-sight transmission characteristics of VHF. Station sending signal from 
A cannot hope to reach mobile station C directly because hill is in the way. Station atop 


at B can contact car even though smaller building is blocking direct path. VHF waves 
_ tend to be reflected by buildings. Height of transmitting antenna affects range of 
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With a meter added, the unit is able to check Oscillator section is on its own subchassis. 
= the operation of its own or other transistors. The knob seen at upper left controls the tone. 


An Experimenter's 
Control Center 


By Ronald Benrey 


This amplifier-oscillator will act as the heart 
of countless alarm, control, or measuring systems. 


—— is a transistorized relay control system that’s as ver- 
satile as it is easy to construct. Coupled with a few simple 
accessories, it can be quickly transformed into any of a multi- 
tude of useful devices covering controls, indicators, and alarms. 
These include photocell relays, fire and burglar alarms, and sound 
relays, just to mention a few. What’s more, this unit has a bonus 
value. It can easily be converted into many different meter 
indicating devices such as electronic thermometers, field strength 
meters. and light meters. It will even test its own transistors! 
All operational controls and switches are mounted externally and 
connections to the unit are made via a 12-terminal barrier strip. 
All other components, with the exception of Bl, are mounted 
on two perforated Bakelite subchassis: the internal oscillator on 
one, and the amplifier-relay subassembly consisting of TR1, the 
relay, and B2, on the other. 

Begin construction by cutting both subchassis. Using the ac- 
companying photographs as a location guide, and the major com- 
ponents themselves as templates, locate and drill all necessary 
mounting holes. Before mounting any components on the oscilla- 
tor subchassis however, be sure to cut a small notch along the 
right hand 3%” dimension. The correct location with respect 
to the major components of this notch, which provides clearance 
for panel mounted switch 4, can be ascertained from the photo- 
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The amplifier-relay section is also on its 
own Bakelite subchassis. The relay is to 
the right, with B2 in the battery holder. 


Slave photoflash. A photocell is wired to 
terminals 8 and 10 and picks up light from 
main flashgun. Slave gun goes to 5 and 6. 


Front panel of the complete control unit. 
Various inputs and outputs are connected 
to 12-terminal barrier strip along top edge. 
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With a telegraph key and loudspeaker the unit 
is used for code practice. In this mode, the 
internal audio oscillator supplies the tone. 


Underside view of wiring. To simplify assembly 
the two subchassis are wired before they are 
bolted to the inside of the metal chassis. 


The guide below indicates all the wiring. 4 
Note that the amplifier section has been C 
drawn outside the main chassis for clarity. ai 
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TOP VIEW OF TERMINAL STRIP. 
SHOWN REMOVED FROM TOP 
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graphs. Its proper size is of course de- 
termined by the size of switch 4 and may 
vary with the brand of switch used. 
However, in most cases the notch will 
measure about 1354” long by 5%” deep. 

Using scrap aluminum or tin can 
stock, fashion a bracket approximately 
1%” long by 2” wide with a %” flange. 
A commercially available battery 
holder used to secure B1 is attached to 
this bracket, which in turn is mounted 
in the aluminum housing with 3%” 6-32 
machine screws. 

Position the completed subassem- 
blies allowing approximately %” clear- 
ance between the subchassis edges and 
the chassis walls. Three 1” 6-32 ma- 
chine screws, spaced to form a “tri- 
angle” with its apex toward the panel 
bottom are used to mount each unit, 
support being provided by a 34” spacer 
on each screw. 

After completing all wiring between 
panel components mount the amplifier- 
relay subassembly, employing two 5-lug 
tie strips attached to the subchassis to 
facilitate the task of hooking up the sub- 
assembly to the panel. Then, install the 
oscillator subassembly, checking to see 
that the polarities are correct when the 
power leads are connected. 

It was found that for most purposes 
loudspeaker oscillator operation is de- 
sirable. However, if you prefer head- 
phone operation, connect the oscillator 
output terminals to points A and B on 
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Circled numbers throughout schematic correspond to the 12 terminals on barrier strip{above). 











the diagram instead of to the trans- 
former secondary as shown. In either 
case, adjust R3 (tone control), for the 
most audible tone. 

The relay used in this device was 
chosen for its low cost, relatively small 
size, and large contact current carrying 
capabilities. However, it will be neces- 
sary to “sensitize” it before the circuit 
will operate properly. If you own a low 
range milliammeter (0-5 ma, 0-10 ma, 
etc.) the relay can be sensitized very 
quickly. Connect the meter to termi- 
nals 1 and 2; set SW1 to “Inter- 
nal,” SW2 on, SW3 “off,” SW4 “off”; 
set both Rl and R2 to maximum re- 

[Continued on page 106] 





PARTS LIST 


Ci—500 mmfd disc ceramic capacitor 

C2—3300 mmfd disc ceramic capacitor 

Ri—25,000 ohm miniature potentiometer 

R2—5000 ohm miniature potentiometer 

R3—.5 megohm miniature potentiometer 

TRITRI-CK722 transistor 

RY—5000 ohm plate circuit relay (Potter & Brum- 
field LBS 5000 ohms) 

Ti—Audio output transformer, 3.2 ohm voice coil 

Bi—22.5 volt battery (RCA VS-084) 

B2—1.5 volt penlite cell 

SWi—Single pole 3-position rotary switch 
(Centralab 1461) 

SW2,SW3,SW4—SPST switch 

Barrier strip—i2 terminal (Cinch Jones 12-141) 

Misc.—Battery holders, knobs decals, flea clips, 
spacers, tie strips, aluminum chassis 7”x5”x2” 
(Bud AC-402) Bakelite subchassis—Amplifier- 
relay 3!/44"x2'/2", oscillator 3/4”"x174” 


Parts for external power supply, if desired: 


T2—Power transformer 117 VAC to 24 VAC 
SR—Selenium rectifier 20 ma. 
C3—250 mfd electrolytic, 50 volt 
























Electronics and geriatrics (the study of old age 




















| and its diseases) have combined forces to... 


Add Years To Your Life 


By R. E. Atkinson 


«47 OU’RE as old as your arteries” is a truism that bears special 

attention. The principal ravages of time are indeed evi- 
denced in heart and blood vessel difficulties, which killed over 
400,000 persons in the United States last year and disabled 
hundreds of thousands more. The need for research and progress 
is apparent against this bleak background. 

Medical electronics is fighting a holding action by helping old- 
sters to stay alive in spite of heart and circulatory ailments. At 
the same time, the basic causes of these difficulties are under 
investigation. 

A 76-year-old Brooklyn grandfather who survived a heart 
attack that nearly killed him went home from the hospital re- 
cently after depending 96 days upon an electronic heart stimu- 
lator. One of these stimulators was on hand at home when he 
arrived for Thanksgiving dinner and it stood by ready to mimic 
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Baltimore City Hospitals 





Left, auxiliary heart gets cadence from 
actual heart via radio wave. Dacron 
fabric replaces section of diaphragm 
used as muscle around the main artery. 


Top: As electronic instruments, including 
oscilioscope, monitor oldster's pulse, 
device on arm sends pressure waves in- 
to artery to determine its elasticity. National Heart Institute 


In Framingham, Mass., many healthy per- 
sons, such as women on ballistocardia- 
gram table, are being studied year after 
year to determine the effects of aging. 


Combining medicine and electronics, Dr. 
Adam Denison uses surgical instrument 
(hemostat) to hold parts while soldering 
them into unique blood flow amplifier. 


American Heart Association 
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National Institutes of Health photos 


Studies of fats in blood are aided by precise 
analysis possible with mass spectrophotom- 
eter, which sorts out electrified particles, 
identifies foreign elements in a blood sample. 


his heart rhythm while sending low 
voltage shocks to stimulate his heart to 
action. 

Important advances in designing elec- 
tronic equipment to stimulate the flow 
of blood in a patient have been made by 
Drs. Adrian Kantrowitz and William 
McKinnon at Maimonides Hospital of 
Brooklyn. A section of animal dia- 
phragm, which may come from the 
patient himself, is wrapped around the 
aorta, the main blood supply line from 
the heart. It acts as a muscular booster 
and is made to contract in alternate 
rhythm with the heart by means of elec- 
tronic stimulus. 

The stimulus is applied to the phrenic 
nerve by a tiny, lucite-encased radio 
receiver which has no moving parts. 
Implanted in the body, it remains there 
permanently. This combination receiver 
and nerve stimulator gets signals from a 
transmitter. The transmitter, in the ex- 
perimental stage, is now the size of a 
cigar box, but is subject to miniaturiza- 
tion. It must have contact with the 
patient’s skin, where it picks up the 
natural heart beat and converts the sig- 
nal into a radio wave. The wave is then 
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Electronic beams will look into this cartridge, 
here filled with human blood plasma, while it 
whirls in high velocity centrifuge that sepa- 
rates cholesterol moiecules from the blood. 


picked up by the in-body receiver, 
which passes it on to the stimulating 
nerve of the “man made” heart. The 
auxiliary heart is thereby synchronized 
with the regular heart, helping it to 
pump the blood throughout the body. 
Already capable of taking over as much 
as 25 percent of the work of the heart, it 
will eventually be improved to take 
over half the workload, or even more. 
Artificial hearts, lungs, kidneys and 
other electronically maintained organs 
have been predicted, but they come 
under the heading of spare parts. They 
are only stop-gaps. Prevention of the 
woes of aging, not of aging itself, is the 
real goal toward which allied medical 
and electronics scientists are working. 
Fundamental research in geriatrics, 
the branch of medicine that deals with 
aging, has made it known that blood fats 
are related to premature aging. The ar- 
teries harden and narrow with fatty 
cholesterol deposits. Cholesterol is a 
crystalline alcohol which is deposited in 
the body after certain fatty meats and 
other foods have been digested. Its effect 
is cumulative, and in later life may lead 
[Continued on page 86] 
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Pr ecise 117-K 
ester Kit 


en different characteristics of a tube may be 














e ked with this advanced type tube tester. 


_ mutual transconductance tube checker actually supplies 
an operating circuit for the tube being checked. The usual, 
or emission type checker simply measures the current flow. This 
is a “static” test, with certain shortcomings. It does not reveal 
how the tube is acting “dynamically” with a varying signal pass- 
ing through it. In many critical circuits, normal tube current is 
no guarantee of top performance. A more revealing test indi- 
cates how effectively the tube’s grid is controlling its plate cur- 
rent flow. 

Precise Development Corporation’s Model 111-K (for Kit) 
will check Gm, the symbol for mutual transconductance, plus 
six other tube factors; plate emission, filament current, leakage 


At left, the front panel of the 111-K. Though all 7 
tests may be given a particular tube, the roll chart 
shows the most important single one by an asterisk. 
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Use a '/2-inch nut driver Rear view of panel showing First, the parts on front Ne 
when mounting switches to rows of rotary switches and panel are wired. Note spare th 
avoid marring front panel. tube sockets at upper left. tube socket at upper left. me 
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and shorts, gas, noise, and life. These 
features, plus its price tag of $79.95, defi- 
nitely places it in the laboratory and 
servicing category, but not too far out 
of reach of even the hobbyist and ham. 

As apparent from the photos, con- 
struction is a lengthy process—it took 
over thirty hours to complete. The in- 
struction manual departs from the cus- 
tomary format found in kit construc- 
tion. Many individual steps are not 
represented by separate printed lines in 
the manual. Any time the steps are 
identical you are told to do the same to 
other components. After actually per- 
forming this type of wiring several 
times, relying heavily on the diagrams, 
it did not appear as difficult as originally 
thought to be. 

The diagrams too are somewhat un- 
conventional. Instead of the usual pic- 
torial drawings, they are photographs, 
with the wires drawn on them in red 
ink. Their clarity was good, except for 
the orienting of the tube sockets. It took 
close examination of several photos to 
determine the direction of the tube 
socket keyways and pins. 

A valuable feature in the instructions 
is the Wiring Check Chart. After com- 


Next, the components for 
the power supply are 


mounted on a subchassis. 
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The power supply subchas- 
sis is bolted to the front 
panel and wiring completed. 





pletion of the kit, this 2-page list is used 
to quickly retrace all connections. It 
indicates what color lead should connect 
to each specific switch lug or terminal. 

Since many of the switch and tube 
socket lugs are close together, care 
should be taken to keep adjacent bare 
wires from shorting. Quite often one 
lug is used for three or four leads. 

Once the tester is complete, accidental 
shorts between its tube socket lugs are 
easy to detect. The Shorts switch is 
rotated, and, if the neon bulb lights on 
any of the numbered positions, you’re 
informed of which lugs are shorting. 
This test will not pinpoint the exact 
socket that’s at fault, just the pin num- 
bers. Therefore, these numbers must 
be checked on each of the ten sockets. 
If shorts are in other parts of the circuit, 
the tester’s fuse bulb protects the power 
supply. 

After calibration of the completed in- 
strument, the results were gratifying. 
Rather than to simply check the tube, 
this unit “evaluates” it. Considering 
the cost of a wired Gm checker, the 
111-K is a Good Buy in that it places 
a professional instrument within the 
reach of many. > 


Pilot holes are drilled in 
carrying case to receive 
the panel wood screws. 

















































Silver Plating 


Would it be possible for me to re- 
silver two small silver mirrors using the 
copper plating process described in the 
January 1959 issue of Electronics Illus- 
trated? 


Clarence Williams, Sylacauga, Alabama 

Silver plating and copper plating are 
essentially the same processes. For the 
kind of silver plating one sees on table- 
ware and other objects of this nature, 
commercial electro-plating plants use 
pure silver bars as the negative elec- 
trodes and the objects to be plated as 
the positive electrodes. The solution for 
the electrolytic action may be silver 
nitrate plus carefully controlled 
amounts of sodium or potassium cya- 
nide. Since all of the cyanides are dead- 
ly poisons, we cannot recommend the 
use of this material in any home plating 
process. 

If you are willing to experiment a bit, 
try this procedure: (Concentrations of 
chemicals will have to be determined 
separately for each plating operation). 

1. In an aluminum pot, place about 1 
teaspoonful of washing soda (sodium 
carbonate) and the object to be plated. 

2. Boil for about 10 minutes. This will 
remove all the silver tarnish and other 
materials deposited on the old silver 
surface. DO NOT USE VINEGAR AS 
WITH COPPER PLATING. 

3. Follow the instructions in the cop- 
per plating article, using a sterling 
silver spoon or fork as the negative elec- 
trode and a solution of silver nitrate as 
the electrolyte. DO NOT ADD SUL- 
PHURIC ACID. Use a somewhat higher 
voltage—6 volts or so—inspecting the 
deposition coat every 15 or 20 minutes. 
Keep the silver nitrate away from your 
hands and clothing. 


Alarm For Scintillation Counter 


How can I add an audible warning 
to a scintillation counter that is now 
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Electronic Brain 


lave you any question on electronics? Send it in 





the Electronic Brain will provide the answer. 


equipped only with a 0-50 microampere 
meter. This device should be adjust- 
able and should call my attention to the 
meter reading when the current exceeds 
some predetermined value. 

Bert Clemens, Seattle, Washington 
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Since the output of your scintillation 
counter is evidently direct current, a 
good audible warning device can be 
built using two transistors and a relay 
in the form of a very sensitive DC am- 
plifier circuit. When the output cur- 
rent exceeds a preset figure, the relay 
will pull in and cause a buzzer or bell 
to sound. Before constructing the am- 
plifier-relay circuit, however, it is sug- 
gested that you measure the voltage 
that your counter can develop across a 
7000 ohm resistor connected in place of 
the microammeter. If this voltage is in 
the vicinity of 30 millivolts (.030 volts) , 
the circuit will provide positive action; 
if the voltage is less than this value, it 
would be necessary to add another am- 
plifier stage prior to the output meter. 

The voltage for the buzzer battery is 
not given in the diagram since it de- 
pends on the unit selected. 

To set the relay for audible operation, 
open switch A to disconnect the meter 
from the circuit and adjust the poten- 
tiometer for the sensitivity desired. 
Once the alarm sounds, the switch is 
opened and a meter reading may then 
be taken. 
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Powering An Auto Radio 


Can I run a 6.3 volt automobile radio 
by tapping off 6.3 volts from one of the 
tubes of an AC-DC home radio and 
using this to replace the storage bat- 
tery? 

Guy C. Milne, Cynwyd, Penna. 
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No, you cannot! 

First of all, ordinary AC-DC radios 
do not have 6.3 volt tubes and there is 
no convenient place where this voltage 
can be obtained from such a radio. Even 
if the radio is of the AC type in which 
6.3 volt tubes are used, this is AC, not 
DC; car radios are designed to be oper- 
ated by pure DC from storage batteries. 
Furthermore, the 6.3 volt DC supply 
must be capable of delivering upwards 
of 8 amperes of current during opera- 
tion of the radio. This is a lot of current! 

What you can do is obtain a 6 volt 
battery charger of any type and add a 
filter capacitor as shown in the accom- 
panying diagram. Be certain that the 
output voltage of the charger does not 
exceed 8 volts under load. Your radio 
or TV serviceman can check this for you 
by connecting a 32 candlepower head- 
light lamp or a sealed beam unit across 
the terminals of the charger while the 
voltage is measured. Virtually all 
chargers of the old “Tungar” type can 
handle an auto radio without difficulty. 
A trickle charger will not do, however, 
since its current output is too small for 
this purpose. 


TV Antenna Matching 


How may several half-wave folded 
dipole antennas for television recep- 
tion be connected to a single receiver 
without destroying the impedance 
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match? I would prefer information on 
a method using a matching stub or har- 
ness. 


John Chalmers, Galeton, Pa. 
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The principal reason for establishing 
the best impedance match between a 
transmission line and a television re- 
ceiver is to avoid reflections and stand- 
ing waves that cause multiple images 
and loss of signal. 

If you don’t mind a little experimen- 
tation, you can make an excellent 
matching stub or impedance trans- 
former using a 10-foot length of ordi- 
nary twinlead transmission line as 
shown in the accompanying diagram. 
After making the connections as shown, 
tune in a channel and note the extent of 
multiple image display. Then, starting 
at the far end of the open stub, short- 
circuit the two conductors by means of 
a razor blade pressed through the in- 
sulation, repeating the process inch by 
inch. When you find the point at which 
the best match is obtained as evidenced 
by the display of minimum multiple 
images, mark the stub here and repeat 
the procedure for other TV channels. 
It is generally possible to find one short- 
ing point where all receivable channels 
are vastly improved. At this point, cut 
the stub, splice and solder the two con- 
ductors together and tape joint._§- 
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How To Buy Ham Equipment 


Continued from page 42 


radio who never heard of it before. 

Ques. Should the beginner go into 
single sideband immediately, or wait 
until he has had experience as an active 
ham? 

Ans. If he is going to buy his equip- 
ment I don’t think it’s going to make a 
bit of difference; if he’s going to build 
it he shouldn’t by any means fool with 
single sideband because it will be be- 
yond him. 

Ques. Now as to the transmitter. 
What do you suggest to the beginner on 
this subject? 

Ans. _ I think he should build a CW 
transmitter, he can even make it out of 
triodes and learn how to neutralize it 
so that the final amplifier doesn’t take 
off. He can get the plans from the mag- 
azines. It should be as simple as it can 
be. It’s so easy to take a 6L6 and add 
it to a crystal oscillator and get on the 
air. Let the beginner get a handful of 
crystals and try different frequencies as 
the first part of his education. When I 
started out I used a receiving type 45 
tube and it was harder to drive it on 40 
meters than it was on 80 and it was 
much harder on 20; on 10 it was prac- 
tically worthless unless I sawed the base 
off the tube. 

Ques. Now to sum up, you would say 
that after the beginner gets a code prac- 
tice oscillator and learns his code and 
his radio theory, and then passes the 
test for his Novice or General class 
amateur radio license, you suggest that 
he buy the best ham receiver he can. 
You then suggest that he build the 
easiest transmitter he can to learn about 
transmitters and to get on the air. 
Now suppose he wants the refinements 
that a commercial transmitter can give 
him. How does he select a good trans- 
mitter? 

Ans. Well, the transmitter should be 
completely enclosed in a metal box with 
all incoming and outgoing lines for mi- 
crophone, key, AC, etc., properly by- 
passed using high-pass capacitors. To 
assure that the harmonic output to the 
antenna is small, a low-pass filter 
should be at the antenna terminal. I 
think the amplifier in the transmitter 


should be such that it can be made 
either class C or linear so that it can be 
used for single sideband. Good fre- 
quency stability is also necessary. 

Ques. How can the buyer determine 
the frequency stability of a particular 
transmitter? 

Ans. A lot of transmitters come with 
a built-in VFO, this is highly desirable 
for stability. But stability and some of 
the other important transmitter specs 
are best tested by use. If possible, the 
buyer of a transmitter should try to get 
one on a home trial basis, or else he 
should talk with other hams who have 
used the equipment he’s interested in. 
One of the best sources of information 
on all ham gear is fellow hams. 

Ques. Bob, what accessory equip- 
ment does the beginning radio amateur 
need? 

Ans. Test equipment. I’ve contacted 
hams and asked them how much plate 
current they’ve got and they will answer 
that they don’t know. This is crazy. If 
a ham is going to build or service his 
equipment, he’s got to have test instru- 
ments; a multitester, an oscillator and 
a grid dip meter at least. Then perhaps 
he can build an absorption type wave- 
meter using a lamp, condenser and a 
coil. And, oh yes, a frequency standard 
is mandatory. A 100 ke crystal oscilla- 
tor will do for this. 

Ques. What kind of transmitter an- 
tenna do you recommend? 

Ans. It’s got to be way up in the air, 
away from everything. A dipole is as 
good as anything, for example, about 65 
feet for 40 meters. 

Ques. So many novices and begin- 
ners want to go to phone operation im- 
mediately, are there any advantages to 
staying with code? 

Ans. Well, of course, with code or 
CW you can talk farther for less power, 
and therefore for less dollars. 

Ques. What band should the begin- 
ner go on? 

Ans. I would start with the lowest 
frequency, 80 meters, because here 
there is the minimum interference to 
television and other services. He can 
work up gradually as he learns, trying 
40 meters next and then 15 for CW and 
finally 2 meters for phone. 

Thank you, Bob Gunderson, for this 
special interview for EI’s readers. _@- 
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Ballpoint Pen Bushing 


Insulating bushings or grommets of 
any length can be quickly devised by 
using the sleeve from a discarded plastic 
ballpoint pen. They are also useful as 
insulating sleeves for test prods. A thin 
nail (see photo) is the probe. 
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Try This 


Switching Cables 


A compact and uncomplicated switch 
for high impedance leads can be con- 
structed using an ordinary DPDT toggle 
switch and three RCA type phono jacks. 
The hookup is useful for testing and 
comparing audio equipment such as 
phono cartridges, preamps or amplifiers. 

The center (hot) lug of each of the 
jacks should be shortened to the same 
length as the ground lug. Each jack is 
soldered to one pair of switch terminals. 
Make sure that all the ground lugs of 
the jacks are soldered to one side of the 
switch and the hot lugs to the other. 
By switching the ground leads, in addi- 
tion to the signal carrying ones, ground 
loop hum problems are avoided. 

In use, the signal lead to be switched 
is plugged into the middle jack and the 
leads from the two inputs are plugged 
into the end jacks. 
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Lower Solder Melting Point 


It is often necessary to apply as little 
heat as possible to transistors and other 
small components as they are soldered. 
The melting point of solder may be 
lowered by pinching or hammering the 
solder flat. 
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Add Years To Your Life 





Continued from page 78 


to strokes and heart attacks by choking 
off blood supplies to vital organs. 

Scientists have separated and isolated 
certain giant fat molecules in blood 
plasma by whirling the plasma in an 
electronic ultra-centrifuge. This not 
only spins a blood sample at a velocity 
greater than the speed of a bullet, but 
also reports through an electronic opti- 
cal system on the spectrum of fats in the 
whirling sample. 

Blood fats have been notoriously diffi- 
cult to separate and purify for study, but 
researchers have found that the spectro- 
photometer is also a good analytic in- 
strument. It can sort out and identify 
streams of electrons in vaporized blood 
fats, and produces graphs that identify 
different components of human blood. 

Some researchers have gone all-out in 
combining medical careers with elec- 
tronics to design new, highly useful tools 
for medical measurements. Two such 
men are Drs. Merrill Spencer and Adam 
Denison of Bowman Gray Medical 
School in Winston-Salem, N. C. They 
have developed an experimental am- 
plifier to measure the flow of blood 
through an intact artery. The device is 
called an electro-magnetic flowmeter. 
Blood to be metered flows through a 
magnetic field generated by a magnet 
applied to the outside of a blood vessel. 
The very small electrical potentials from 
the blood are picked up by tiny elec- 
trodes, which detect the voltage gener- 
ated as the moving blood cuts the mag- 
netic lines of force. This signal is trans- 
mitted to a special amplifier which 
raises it to a readable level. Studies 
with this instrument have revealed 
many hitherto unknown characteristics 
of blood vessels. 

More ordinary electronic instruments, 
such as oscilloscopes, pulse generators, 
etc., have been adapted to examine 
aging arteries. Rebounding wave pat- 
terns in arteries studied electronically 
have provided valuable information on 
how arteries become less elastic with 
age and fail to expand and contract as 
blood surges from the heart. 

Electronics is also playing an im- 
portant part in a long term study of the 


people of Framingham, Mass. They have 
become a “population in a test tube.” 
Examinations of thousands of healthy 
volunteers over the last ten years will 
be continued for another ten years. The 
results may show just how heart disease 
develops as people grow older. Record- 
ing instruments attached to electrodes 
and amplifiers are useful in picking up 
electrical potentials that give clues to 
body function, locate scar tissue on the 
heart, etc. One such instrument, the 
ballistocardiograph, is based on New- 
ton’s law of motion that every action has 
a reaction. It measures the recoil when 
the heart rockets out a supply of blood 
into the arteries. 

One finding from this Framingham 
study indicates that after 45 years of age 
and into the 60’s men with any two of 
the three conditions of abnormally high 
blood pressure, overweight, or high fat 
content in the blood are about nine 
times as likely to develop coronary 
heart disease (cause of heart attacks) 
as men who are normal in those re- 
spects. 

Basic research in solid state materials 
that have thermal-electric effects which 
electronically produce heat and cold, 
can be of considerable benefit to the 
aged. Air conditioning, for example, is a 
boon that many of us take for granted, 
but for the oldster with heart trouble 
it may mean the difference between life 
and death. It gives his heart a rest on 
hot, humid days when the demands of 
body-cooling blood circulation mecha- 
nisms might otherwise strain the heart. 

Electronic air conditioners without 
moving parts are now on the drawing 
boards and some prototype models have 
been constructed. It may not be too far 
in the future when miniaturization will 
bring them down to a size that can be 
sewn right into an oldster’s suit, en- 
abling him to carry on normal activities 
outside his home in cool comfort. 

With the indispensable aid of elec- 
tronics, medical science is meeting some 
of the emergencies of aging. It is also 
trying to find out why some of us re- 
main young and virile at 100, while 
others never make it past 50. Most im- 
portant of all, electronics aids geriatrics 
research in the quest for the next best 
thing to the fountain of youth—a 
healthy, vital old age. -@ 
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Continued from page 39 


from right to left. The far right column 
may be thought of as the one in which 
all the “ls” appear, the next all the 
“2s,” then the “4s,” “8s,” “16s,” etc. But 
the values only register if a 1 appears in 
the column. For instance, to represent 
the number 47 in binary coding you 
would have 101111 or, starting from the 
left, one 32, (no 16), plus one 8, one 4, 
one 2 and one 1. Add 32, 8, 4, 2 and 1 and 
you get 47. 

When the frame is expanded, many 
additional combinations of 1 and 0 are 
possible—enough to represent all 26 
letters of the alphabet as well as punc- 
tuation marks and Greek math symbols. 

This is the language of digital compu- 
tation. All the electronic elements inside 
a digital computer are bistable devices, 
capable of only two possible states of 
existence: The switches of its circuitry 
are either on or off (its tubes and tran- 
sistors are either conducting or non- 
conducting; its magnetic cores are either 
charged or not) depending on the pres- 
ence or absence of a pulse. 

With these fundamentals in mind, we 
must now conceive of the digital com- 
puter not as a single machine, but as a 
system of five related components, each 
with a separate and simultaneous job to 
do. The five interdependent units are: 

1. Input, which converts written facts 
and figures into the binary code; 

2. Storage, which holds each incom- 
ing batch of facts to await its turn; 

3. Arithmetic, which performs the 
actual calculations; 

4. Sequence control, which directs the 
whole procedure; 

5. Output, whose function is simply to 
re-translate the pulses back into the 
form of printed information. 

In a typical large-scale digital sys- 
tem, the input mechanism consists of an 
electric typewriter equipped to trans- 
late every numeral and character it 
writes into a specific pattern of charged 
spots or “bits” on multi-channel mag- 
netic tape. One channel represents each 
column of the expanded binary-digit 
coding system. 

The storage unit consists of hundreds 
of thousands of separate magnetic cores 
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—tiny doughnut-shaped devices, each 
of which either become instantly 
charged on receiving a pulse, or remain 
uncharged to register a negative value. 

The arithmetic section in early com- 
puters is based wholly on the use of 
vacuum tubes. These have been re- 
placed in newer models by transistors. 
In either case, the action is the same: 
Electrons travel through circuits caus- 
ing numerical values to be added, sub- 
tracted, multiplied, divided or com- 
pared. 

The control circuits, meanwhile, op- 
erate as a timing mechanism to make 
sure that everything happens at the 
right time in relation to everything else 
—“reading” instructions from storage, 
interpreting them and making the nec- 
essary connections throughout the sys- 
tem. Thus, as soon as arithmetical results 
are achieved, they are assigned to out- 
put—flashed back in the form of pulses 
to charge new bits on a fresh spool of 
tape, which can then be fed to an auto- 
matic high-speed printing device and 
re-translated into human language. 

The action of the entire system is 
monitored by a man who sits at a super- 
visory control console, a panel of but- 
tons and lights by means of which the 
computer can be started, stopped and 
regulated. This man can send in new 
instructions or corrections, can test any 
portion of the memory and functional 
circuits, and can spot the occurrence 
and location of circuit failures. But he 
is not technically the master of the ma- 
chine. 

That role belongs exclusively to the 
programmer, a man without whom the 
most @laborate computer in the world 
is useless. It is the programmer’s job to 
break the problem down into a series of 
logical arithmetical steps, to feed it to 
the computer in the right sequence, and 
literally tell the machine what to do 
and how to go about it every step of the 
way. 

No computer, analog or digital, is 
anywhere near as smart as the man who 
programs it. But by freeing human 
minds from the drudgery of routine cal- 
culations, and by working at super- 
human speed with superhuman accu- 
racy, computers can be made to accom- 
plish nearly incredible feats—some of 
which will be told next month._@- 
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Coming Age Of Sun Power 


Continued from page 31 


PLAN VIEW OF THE 
SOLAR FURNACE 


east 
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Photo and diagram show Army's massive solar 
furnace at Natick, Mass., where extremely high 
temperatures are used for thermal tests. 


become a sun-energized switch essential 
to space navigation and guided missiles. 


SILICON SOLAR CELLS 


With today’s most efficient silicon 
cells able to convert 14 percent of the 
sun’s light to current, a square yard of 
cells would provide the moon mortal 
with fully 140 watts of useable elec- 
tricity, enough to power his oxygen re- 
breathing gear, air-conditioning system, 
radio and heater. Now under develop- 
ment at International Rectifier Corpora- 
tion is a solar suit, glass cloth woven 
with metallic threads, a kind of pre- 
wired circuit to which silicon cells are 
soldered. 

Solar cells already power clocks, 
highway-warning flashers, and remote- 
ly located relay stations such as the 
repeater post atop Santiago Peak in 
California’s Cleveland National Forest. 
There a 125 watt-hour sun battery com- 
posed of 504 silicon cells powers a trans- 
mitter which relays messages to a center 
50 miles away. 

Ingenious is the newly announced 
silicon photovoltaic ‘‘readout cell.” 
This miniaturized, self-contained power 
plant can convert light directly to elec- 
tricity (600 millivolts when bathed in 
3000 foot-candles) and can actuate com- 
plex business machines. When, for ex- 


ample, a punched card passes over a bed 
of readout cells, light shines through the 
holes in the card and falls in a pattern 
on the cells. The cells, in turn, are 
wired to the computer’s circuits and the 
tiny dabs of trigger-quick energy strip 
the card of its data in microseconds. 

But silicon cells are about two years 
away from sheathing the first moon man 
and decades distant from the day they’ll 
supply your home with power. “The 
problem is to increase silicon’s efficiency 
and cut its costs,” concedes Norman 
Regnier of Hoffman Electronics Corpor- 
ation, a leader in solar research. “Right 
now we tab ‘good’ a cell with 10 percent 
efficiency. That is, it converts 10 per- 
cent of available sunlight into current.” 

Recently, Hoffman began marketing a 
5-watt solar battery composed of 144 
separate silicon cells (price: $500). 
That’s $100 per watt. Nor does the 
price include the nickel-cadmium bat- 
tery (6-48 volts) charged by the 5-watt 
module. And almost always necessary 
is a storage battery—a sun-charged 
reservoir for cloudy days. 

Typically, a solar cell (seldom more 
than 1” long and about 1/25” thick) is 
composed of two slices of super-refined 
silicon. One, the “N” (negative) layer, 
is covered with boron. The other, the 
“P” (positive) layer, contains arsenic. 
Bonded together, their area of meeting 
is called a “P-N” junction. And here is 
created an electrical field. 

When light, solar or artificial, bathes 
the cell’s surface, a voltage difference 
occurs across the P-N junction. Apply 
a load across the cell, and electric cur- 
rent flows, the result of a direct conver- 
sion of light to electrical energy. 

But silicon cells are inefficient. They 
respond to but a small portion of the 
solar spectrum (to visible light only). 
Response to infrared or ultraviolet 
wavelengths is nil. Theoretically, sili- 
con cells optimum efficiency is limited 
to about 23 percent. 

But inefficient though the silicon cell 
is, it’s a veritable power plant compared 
to some other photovoltaic materials. 
Selenium, for example, manages to con- 
vert no more than 2 percent of sunshine 
into electrical current. Silicon’s greater 
efficiency tabs it as a comer in the space 
age, essential both to man’s survival on 
earth and in space. -@- 
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Hi-Fi Tester 
Continued from page 67 


lector switch for 1000 cycle output (in 
contact with R8A and R8B) and the key 
switch to the INPUT position. This is 
up if your wiring follows that of the 
model. 

Now apply power and give the equip- 
ment about 2 minutes for a warmup 
period. Slowly bring up the gain by 
rotating R19 clockwise. As sound be- 
gins to be heard in the headphones, the 
VU meter should show an increasing de- 
flection. It should be possible to run 
the needle all the way up-scale to + 
3 db. 

Next, rotate the selector switch from 
one frequency to the next to be sure 
that the bridge is oscillating freely at 
all points. If it fails to do so at the very 
low frequencies, try adjusting the set- 
ting of R13 slightly one way or the other. 
The test is conclusive if you can get os- 
cillation 6n all 10 points of the spot fre- 
quencies. 

To check the operation of the reso- 
nance section, rotate the selector switch 
to its last position at the low end (R2A 
and R2B contact point). As the setting 
of R1A-B is now changed, the frequency 
should vary smoothly from about 15 
cycles per second to possibly 250 cycles 
per second. 

The next step is to connect an ampli- 
fier to the test equipment as shown in 
the diagram. 

Unsolder or otherwise disconnect one 
terminal of the voice coil from the sec- 
ondary of the output transformer, leav- 
ing the other undisturbed. (In multiple 
speaker installations, the circuit should 
be opened between one terminal of the 
output transformer and the correspond- 
ing terminal of the crossover network.) 
This will provide three connection 
points: 


VT—(stands for Voice coil and 
Transformer) where the transformer 
is still joined to the voice coil terminal 

T—(Transformer only) where the 
transformer has been freed from the 
voice coil 

V— (Voice coil only) where the voice 
coil has been disconnected from the 
transformer. 
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Join these points to those correspond- 
ingly labeled on the panel by means of 
banana plugs on one end of each lead 
and alligator clips at the other end. 

The equipment is now ready for an 
amplifier frequency-response and reso- 
nance check. With the output control 
of the tester (R19) and the gain control 
of the amplifier both at zero, warm up 
both units for a few minutes. Set the 
tester key switch (up) to INPUT and, 
using R19, bring the meter pointer up 
to 0 db (100%) at 1000 cycles. Move 
the lever of the key switch to DUMMY 
and slowly bring up the amplifier gain 
until the meter again reads 0 db. No 
sound should be heard from the 
speakers in either of these two positions. 
If the key switch is now moved all the 
way down (SPKR position), the 1000 
cycle tone should be heard from the 
speakers and the VU meter reading 
should be appreciably different from its 
former value when the dummy load was 
used. 

A frequency response run of an am- 
plifier into a dummy load serves to pro- 
vide information as to the performance 
of the amplifier only, thus establishing 
a basis for judging the electronic equip- 
ment. A similar frequency response 
run into the amplifier’s own speaker 
system will point out sharply just how 
much of the lack of flatness is due to 
the amplifier and how much is due to 
the speakers. As either type of run is 
carried on, the key switch should always 
be shuttled back and forth between 
INPUT and either DUMMY or SPKR 
to be sure that the input signal remains 
at a constant level. When drawing up 
response curves, use a semi-logarithmic 
paper having its frequency scale log- 


arithmic and its db scale in linear di- 
visions. 
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an IN-CIRCUIT CONDENSER TESTER 
THAT DOES THE WHOLE JOB! 


The CT-1 actually steps in 
and takes over where all 
other in-circuit condenser 
testers fail. The ingenious 
application of a dual bridge 
principle gives the CT-1 a 
tremendous range of opera- 
tion . . . and makes it an 
absolute ‘must’ for every 
serviceman. 


IN-CIRCUIT 
CONDENSER 
TESTER ‘cr’ 


Model CT-1 — housed in sturdy 
hammertone finish steel case $3450 
compiete with test leads only Net 


in-circuit checks: 


» Quality of over 60% of ali condensers even with circuit shunt 
resistance present . . {ieakage, shorts, opens, intermittents 

» Value of all condensers from 200 mmfd. to .5 mfd. 

» Quality of all electrolytic condensers (the ability to hold a 
charge) 

» Transformer, socket and wiring leakage capacity 


out-of-circuit checks: 


» Quality of 1 of all condensers .. {leakage, shorts, opens 
and intermittents) a 

» Value of ali condensers from 50 mmfd. to 5 mfd. 

» Quality of all electrolytic condensers (the ability to hold a 
charge) 

w» High resistance leakage up to 300 megohms 

New or unk d Ss... transformer, socket, compo- 
nent and wiring leakage capacity 


OUTSTANDING FEATURES 


@ Ultra-sensitive 2 tube drift-free circuitry @ Multi-color direct 
scale precision readings for both quality and vaiue . . .fin-circuit 
or out of circuit) @ Simuit readings of circuit capacity 
and circuit resistance ¢ Built-in hi-leakage indicator sensitive to 
ever 300 megohms e@ Cannot damage circuit components 
@ Electronic eye balance indicator for even greater accuracy 
@ Isolated power line 








TRANSISTOR TESTER ose 1-2 


develop excessive leakage, poor gain, shorts or 


Every day more and more manufacturers are 
using transistors in home portable and car radios open 


Ss. 
. in hearing aids, intercoms, amplifiers, indus- The TT-2 is an inexpensive quality instrument 
designed for accurate and dependable tests of all 
transistors and diodes — quickly and accurately. 


trial devices, etc. Since transistors go bad the 
need for TRANSISTOR TESTER is great. They can 


OUTSTANDING FEATURES 


@ Checks all transistors, including car radie, power output, triode, tetrode and unijunction types for cur- 
rent gain, leakage, opens, shorts, cut-off current @ Checks ali diodes for forward 


fiers in-circuit 
whether SELENIUM 
GERMANIUM, — 
SILICON, etc. 
with the 
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gain @ All tests can be made even if manufacturers’ rated gain is not available @ Less than half a 
minute required for tests of either transistors or diodes @ Large 3” meter is extremely 

iti ed...with multi-coler scales designed for quick easy readings 
@ Power is supplied by an easy to replace 6-voit battery — current drain so smail, service 
life almost equal to shelf life. Battery cannot be d d due to idental shorting of 
test leads @ Cannot t its own meter or damage transistor or diode under test 
@ Long test leads and insulated test clips enable tests without entirely removing transis- 
tor from circuit @ Test leads are identified by E.1.A. color code so that connection to the compiete with 
correct terminal is assured @ Comes plete with repli bie tr istor set-up chart test leads... . 
that fits into a special rear compartment. only 


IMPORTANT FEATURE: [05,)'2 ecginccred wwenamieyoutscnccx aii = SOO 


new type transistors as they are introd New will be furnished at no cost. 
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STILL THE BEST SELLING 
TOBE TESTER IN THE FIELD 


FAST-CHECK TUBE TESTER 


Model FC-2 





The greatest testi- 
monial ever paid 
an instrument... 
over 20,000 sold 
in a little more 
than a year—and 
still selling as 
fast as we can Here is 4 multi 
produce them. Socket tube ¢ tiple 
fi, See for yourself Signed ¢ ester de. 
i) at no risk whyso 0 
im many service- 
» men choose the oe 
» FAST-CHECK cuitr a 
} above all other enables ¥ that 
} tube testers — Over aeen to check 
regardless of tube types _ 
price. 


Mode! FC-2 — housed in hand- 50 SIZE: W: 14%” 
rubbed oak Carrying case com- ] H: 11%” 0: 4%” 
plete with CRT adapier .. . only Net , 7 


Just 2 settings on the FAST-CHECK TUBE TESTER tests over 
700 tube types completely, accurately — AND IN SECONDS! 


PICTURE TUBE TEST ADAPTER RANGE OF OPERATION 
INCLUDED WITH FAST-CHECK » Checks quality of over 700 tube types, 
Enables you to check ali employing the time proven dynamic re) 
picture tubes (including cathode emission test. This covers more U TAND 
me R " than 99% of all tubes in use today, in- ING 
the new short-neck 110 : 600 . F 
degree type) for cathode cluding the newest ——., Tv u D inter-eje, 

os . tubes, auto 12 piate-volt tubes. 024s, ft his cover. ment sho 
emission, shorts and life magic eye tubes, gas regulators, special S enabie? eo eee 
expectancy ...also to reju- purpose hi-fi tubes and even foreign 
venate weak picture tubes. tu y i 
No other tube tester made ~ — ~~ for inter-element sherts and 
at any price can match the . Checks for gas content. 4 ts ¢ ce r e174 
value of the FAST-CHECK. » Checks for life-expectancy. OMbination 


ions Mace and 
dy tub, 
IMPORTANT FEATURES _ © Detach nem tube listimart, COMtaine 
@ No time g itipt itching ... only two settings are re- © line corg Urnisheg 
quired instead of banks of switches on conventional testers e@ No 
annoying roll chart checking . . . tube chart listing over 700 tube types 
is located inside cover. New listings are added without costly roll chart 
replacement @ Checks each section of multi-section tubes and if only 
one section is defective the tube will read “Bad” on the meter scale 
e@ 41 phosphor bronze beryllium tube sockets never need replacement 
@ 7-pin and 9-pin straight s ted on panel @ Large 442” D’Arson- 
val type meter is the most sensitive available, yet rugged — fully 
protected against idental burn-out @ Special scale on meter for low 
current tubes @ Compensation for line voltage variation @ 12 filament 
positions @ Separate gas and short jewel indicators @ Line isolated — 
no shock hazards @ Long lasting etched aluminum panel. 


NOTE: The Fast-Check positively cannot become obsolete ... oc. 
circuitry is engineered to accommodate all future tube types as bes Positi YOu to get 
they come out. New tube listings are furnished periodically ypes a vely can 

at no cost. re introduceg. 


CONVENIENT TIME 
CENTURY €E| 


CHE: 

pi my —— creamer S DESIRED Av D 04 
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fig ] meeet 17-2 Transistor Testa, *) "™thly for 5 months, | further SBiisatistied | will return tne nine Monthly 
é Oo im 10 days. Bai dded. 
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& repre check of a speaker is 
hifidled this’ way: Set the frequency 
selector switch on its VAR position and 
adjust the output and gain controls for 
comfortable volume in the speakers. Be 
sure that the VU meter is not off scale 
on this setting, however. Starting at the 
high frequency end of the resonance 
potentiometer (R1A-B) slowly reduce 
the frequency while you watch the 
meter. If speaker resonance exists, 
there will be a sharp rise in the reading 
at one point in the adjustment. Al- 
though it was not considered necessary 
to calibrate the resonance control, you 
may do so by zero beating the tester 
against any standard audio generator. 
Good approximations can be obtained, 
however, by aurally comparing the 
resonance frequency with the pitch of 
the 20, 50, 100, and 200 cycle spot 
pitches. 

The waveform of the tester is con- 
trolled by the setting of the chassis po- 
tentiometer, R13. A pure sinusoidal 
wave having less than 2% distortion can 
be obtained when R13 is properly ad- 
justed. The surest way to make this 
adjustment is to feed the signal to the 
vertical terminals of an oscilloscope and 
make the necessary adjustments visual- 
ly. If a scope is not available, good 
waveform can still be obtained by set- 
ting R13 at that point where the tone 
sounds pure in the headphones; you 
would be surprised at the efficiency of 
the ear as a detector of waveform dis- 
tortion. 

Unless the resonance potentiometer 
(R1A-B) has equal tapers in front and 
back sections, some difficulty may be 
experienced in maintaining oscillation 
over its entire range when R13 is cor- 
rectly adjusted for sinusoidal signal out- 
put. Should this occur, merely advance 
the resistance setting of R13 slightly so 
that the action is smooth throughout the 
rotation of the resonance control. This 

Should you wish to build in the same 
degree of precision found in only ex- 
pensive instruments, each of the bridge 
resistors might be made a potentiometer 
of suitable range. Then, when each po- 
tentiometer is individually adjusted, the 
output frequencies will be right on the 
nose! For the average hobbyist, how- 
ever, this would involve needless ex- 


pense. . 2 
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Sell Her On Your Electronic Projects 


Continued from page 69 


to assist you. This is no time to lose the 
campaign for want of a gimmick. A good 
tape recorder is highly recommended. 
There is simply nothing like the sound 
of her own voice to instill Wife with con- 
siderable enthusiasm for the gadget that 
makes this wonderful phenomenon pos- 
sible. Then you can ease her into how 
it operates, even the principles involved, 
providing you tell her she has a beau- 
tiful speaking voice (whether she has or 
not doesn’t matter) and ought to be in 
show business. 

Hi-fi is also endorsed as an invaluable 
aid in garnering Wife’s interest. Here, 
however, you must proceed with great 
care. Say for instance, you want to add 
a full range electrostatic speaker to your 
rig. Now this speaker is probably 
priced to fit the pocket of any wealthy 
person. 

But don’t let that stop you. Go out 
and buy the speaker. Proceed to your 
present rig. Place an old, scratchy 78 
rpm record on the turntable and turn it 
up full volume. The more “music” you 
can filter out, the better. When Wife 
storms into the room, calmly agree with 
her that it sounds terrible. Next, pro- 
duce the speaker, hook it up, change the 
equalization settings on the preamp to 
provide optimum results, then play 
your finest laboratory hi-fi record (in 
stereo if possible) , to show her the wis- 
dom of her decision in your favor. 

All right, let’s assume you not only 
have skillfully introduced the little 
woman to the world of electronics and 
heightened her curiosity. Now you 
hope to guide her in to accepting the 
fact that your electronic projects take 
time—time which Wife would rather 
have you spend cutting grass, painting, 
shopping, cuddling, etc. 


Closed-Circuit Psychology 


No wife in her right mind is likely to 
become interested in her husband’s 
projects unless she has been made to 
believe her interest is basically respon- 
sible for at least 60 percent of her hus- 
band’s achievement. 

Quite casually, begin dropping state- 
ments like, “I’ve got to hand it to you 
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The future is YOURS in 
TELEVISION—RADIO—COLOR-TV! 


A fabulous field—good pay—fascinating work—a 
prosperous future! Good jobs or independence in your 
own business! 


Modern Training by Coyne 
RIGHT IN YOUR OWN HOME 


Co he you the first truly lower cost, MODERN 
QUALI Y Television Home Training; training de- 
signed to meet Coyne standards. Not an old Radio 
Course with Television “tacked on.’’ Here is MOD- 
ERN TELEVISION TRAINING including RADIO, 
UHF and COLOR TV. No previous experience needed. 
Personal guidance by Coyne Staff. 


The Institution Behind this Training 

Famous for over a half century. COYNE occupies this entire 
building which is the new home of COYNE. COYNE’S modern 
resident training of men for Television, Radio, Electronics and 
Electricity 





‘ = ~ i] 
* ‘EE 
ELECTRICAL SCHOOL 
CHARTERED AS AN EDUCATIONAL INSTITUTION 


NOT FOR PROFIT 
1501 W. Congress Parkway, Chicago 7, Dept. 49-Hé 








MAIL COUPON NOW FOR DETAILS FREE _ 
pril, 1959 





Yttn 


Prapae now 


IN SPARE TIME 
AT HOME 






LEARN TO 


EARN IN SPARE TIME AT HOME 


COYNE offers a most practical, Home Television 
Training. Easy to follow step-by-step instructions, 
fully illustrated with 2150 photos and diagrams. 
Practical Job Guides to show you how to do actual 
servicing jobs—make money early in course. Keep 
your present job while training. 


Low Cost— Easy Terms 


We save you money because we don’t send you—AND 
CHARGE FOR —a long list of parts or “‘put together 
kits,” which you may not want or do not need. With 
Coyne Television Home Training you pay only for 
your training, no costly extras. 


Let us show you that this is not only the newest, 
most up-to-the-minute Training in Television—but 
also it costs you much less than other leading home 
training courses. Send coupon today for details in- 
cluding Easy Payment Plan. 


SEND COUPON OR WRITE TO ADDRESS BELOW 


FOR FREE BOOK 


and full details, including 
Easy Payment Plan. No 
obligation, no salesman 
will call. 





| COYNE Television 
| Home Training Division 


| Dept.49-H8 —New Coyne Building 
1501 W. Congress Parkway, Chicago 7, Illinois 


| Send Free Book and details on Television Home 
Training. This does not obligate me in any way. 
| & 





| Name 








; Address 


| City State 


| sol .) 
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and AUTOMOBILE CIRCUITS 


As an electrical trouble shooter the Model 70: 

Will test Toasters, Irons, Broilers, Heating Pads, Clocks, Fans, Vacuum Cleaners, 

Refrigerators, Lamps, Fivorescents, Switches, Thermostats, etc. 

° pt A.C. and D.C. Voltages, A.C. yr he ae ae , Leakages, =. 
ill measure current consumption while the appliance r test te in operation 

° Incorporates a sensitive direct-rea ing resistance range which will rn measure a 

resistances commonly used in electrical appliances, motors, etc. 

leakage detecting circuit will i ty from zero ohms to 5 megohms 

(5,000,000 ohms). 


As an Automotive Tester the Model 70 will test: 
* Both 6 Volt and 12 Volt Storage Batteries * Generators * Starters ¢ Distributors 
* Ignition Coils ¢ Regulators « Relays ¢ Circuit Breakers + Cigarette Lighters * Stop 
Lights * Condensers ¢ Directional Signal Systems ¢ All Lamps and Bulbs «© Fuses 
¢ Heating Systems ¢ Horns « Also will locate poor grounds, breaks in wiring, poor 
confections, etc. 








INCLUDED FREE This 64-page book—practically a condensed 
course in electricity. Learn by doing. 

Just reod the following partial list of contents: ogi ey com- 
What is electricity? « Simplified version of : pou 
Ohms Low « What is wohaget ° Simplified book and test leads 
wattage charts « How to measure voltage, cur- Only 


rent, resistance ond leakage © How to test all 
electrical appliances and motors using a sim- $ 85 
plified trouble-shooting technique. 


Model 70—UTILITY TESTER 
... Total Price $15.85— 
Terms: $3.85 after 10 day 
trial, then $4.00 monthly for 
3 months, if satisfactory. 
Otherwise return, no ex- 
planation necessary. 





e How to trace trouble in the electrical circuits 
ond parts in automobiles ond trucks. 


Superior’s New Model 82A A truly do-it-yourself type 


TUBE TESTER 


TEST ANY TUBE IN IO SECONDS FLAT! 


Turn the filament selector switch to 
position specified. 


















Insert tube into a numbered socket as 
designated on our chart (over 600 
types included). 


Press down the quality button— 


THAT'S ALL! 


Read emission quality direct on “‘BAD- 
GOOD” meter scale. 








Model 82A—TUBE TESTER . . . Total 
Price $36.50—Terms: $6.50 after 10 
day trial, then $6.00 monthly for 5 
months if satisfactory. Otherwise return, 
no explanation necessary 








Production of this Model was delayed a full year pending 
careful study by Superior’s engineering staff of this new 





rv PO ite ttn 

e Tests over 600 tube types. e Dual Scale meter permits > ~ w a . cag rrcgy mB, 
" - which sell for much more—and as proof, we offer to ship it 

Rs a and other gas testing of low current tubes. on our examine before you buy policy. 
e Employs new 4” meter with e 7 and 9 pin straighteners 
sealed air-damping chamber mounted on panel. 
coeng accurate vibration- e All sections of multi-element Model 82A comes h d 
lene, readings. a eimai tubes tested simultaneously. portable Saddle- Stitched Texon m case. $ 50 
testing all popular tube types e Ultra-sensitive leakage test a 
and prevents possible obso- cireult wil | indicate leakage up (Picture Tube Adapter or. 4 $5.50 
lescence. megohms. additional) 


cnn BEFORE YOU BUY! 


PPROVAL FORM ON NEXT PAGE 
9 Electronics Illustrated 
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INDICATES 
RADIOACTIVITY 
IN 3 WAYS! 


1—BY NEON 
2—BY PHONE 
3—BY METER 





Model WF-11AWB RADIATION 
COUNTER .. . Total Price $47.50— 
Terms: $11.50 after 10 day trial, then 
$6.00 monthly for 6 months, if satis- 
factory. Otherwise return, no expla- 
nation necessary. 











specimen and AEC. booklet. ag 


RCA WE-! 
SENGER COUN! 


RADIOACTIVE (x ) 
SPECIMEN : 


« Employs the extra sensitive 6306 Bismuth Type Geiger Counter Tube. 


RCA eADition COU 


MADE TO SELL FOR $160 - OFFERED FOR ONLY $ 











(Much less than cost 
of Manufacture.) 


‘AT 


Endless experiments and discoveries in the new 
exciting field of nuclear energy are made possible 
when you acquire this finely built and engineered 
device. In the past, a rugged counter which was 
suitable for the prospecting of radio-active ores 
such as vranium, thorium and radium, was un- 
suitoble for laboratory work due to the inability of 
combining accuracy with ruggedness. Conversely, 
a laboratory counter, while being extremely sensi- 
tive, could not withstand use in the field where it 
would be subjected to abuse and abnormally hard 
knocks. 


NET 


In the laboratory where determina- 
tion of intensity (counts) of a 
reading are necessary, the 
WF-11 AWB provides sensi- 
tivity far surpassing many 
laboratory counters. 


Specifications 





Sensitivity is .015 Roentgens per hour (1 MR/HR =6600 counts per 
minute). 


Three counting ranges: 0-200/2,000/20,000 counts per minute. 
Handy reset button. 
Ideal for survey work because the complete unit weighs only 5'4 Ibs. 


Sight and sound indications by neon flashes and h Then 
an indi is obtained you switch to meter reading for exact 


Anh 








measurements. 


Decontamination easy with damp cloth applied to the weather- 
proofed aluminum case. 


e A radioactive specimen is included for instrument checking and 





experiments. 

* Included at no extra charge—U. S. Atomic Energy C ission booklet 
titled “Prospecting with a Counter.” 

* R.C.A. Model WF-1TAWB comes c with self tained bat- 





terles which provide over 200 hours of ae -t- t operation. 


SHIPPED ON APPROVAL 








NO MONEY WITH ORDER — NO C 0. D. 





Try any of the instru- 
ments on this or the 
facing page for 10 
o- before you buy. 


T 

i 

1 
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t 
then send dowe pay- : 
ment and pay bal- , 
ance as indicated on { 
| 

! 
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| 
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' 





coupon. No f 

or Finance Charges 
Kaded! if not com- 
pletely satisfied re- 
turn unit to vs, no 
explanation necessary. 





April, 1959 





MOSS ELECTRONIC, INC. 

Dept. D-577, 3849 Tenth Ave., New York 34, N. Y. 

Please send me the units checked on approval. If 
completely satisfied I will pay on the terms specified 
with no interest or finance charges added. Other- 
wise, I will return after a 10 day trial positively 
cancelling all further obligations. 





FD Wisesttnicecenes Total Price $15.85 
$3.85 within 10 days. Balance $4.00 
monthly for 3 months. 


C) Model 82A............ Total Price $36.50 
$6.50 within 10 days. Balance $6.00 
monthly for 5 months. 


C) Include Model 82A Picture Tube, 


Adapter at $5.50. 


C Model WF-11LAWB........... Total Price 
$47.50. $11.50 within 10 days. Bal- 
ance $6.00 monthly for 6 months. 
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TIME... soldering kit with 
a 





FOR ONLY 


hts 


...and best of all, 
it's a new 


Leave it to Weller to bring you greater 
soldering advances and values! Here’s the 
newest and finest gun made... with the 
versatility of Dual Heat. Just touch the 
trigger for high (125 watt) or low (90 watt) 
heat as your job requires. Saves time, gives 
extra convenience for precision soldering. 
Tip life is also increased because you use 
high heat only when necessary. New high 
efficiency tip. Instant heat. Spotlight. 











KIT INCLUDES: 


@ New Dual Heat 
Soldering Gun 


@ Wire Bristie 
Cleaning Brush 


® Soldering Aid 


® All-purpose 
Solder 





honéy. There aren’t many women who 
understand a man’s need to own a really 
good voltmeter.” 

Or, “I sure feel sorry for the guys who 
can’t discuss wavelength problems with 
their wives.” 

Naturally, she will wonder what the 
heck you are talking about but, being a 
woman she will recognize the gratitude 
in your statements, your “sincere” tone 
of admiration—and would sooner go to 
the supermarket without makeup than 
destroy these strange, wonderful ex- 
pressions of appreciation. 

When friends drop in, compound the 
effect by favoring Wife with one of those 
“secret” smiles across the room. Then 
say in a loud, clear voice for all to hear, 
“Jane (or whatever her name may be) 
certainly is getting savvy to the elec- 
tronics game!” 

Or, “Any day now, I wouldn’t be sur- 
prised to find Alice reading those com- 
plicated schematics better than I can!” 

She will not, of course, ever do any 
such thing. But these public pronounce- 
ments will make her feel obligated to 
keep the hot coffee coming while you’re 
working on your projects, if only to 
pick your brains for enough electronics 
“talk” to be able to tell her friends, “Oh, 
I just wouldn’t ever have the patience 
Harry has when it comes to wiring one 
of those cross-over systems, but I guess 
I know how to use a Philips screw 
driver if I have to!” 

The first time you come home with 
an armload of boxes and she pleasantly 
inquires, “More components for the 
digital computer, dear?” you may safely 
assume you have magnificently carried 
off the campaign. 





Continued from page 70 


some 23,300 base stations. Thousands of 
railroad, bus, taxicab and truck offices 
communicate daily with radio equipped 
cars, trucks and trains. 

Much of this activity takes place in the 
152-174 megacycle VHF (very high fre- 
quency) band. 

To listen in on this band, you need 
a suitable receiver. If you are interested 
in hearing the entire band, a tuneable 
receiver is required. However, if you 
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As a former serviceman, your skill could‘s#}° 
e valuable to the U.S. Air r 

e Air Force has an impor 
uaranteed future waiting 
@& Age of Space. You'll 















most modern equipment and learn the 
newest techniques of your specialty. And 
don’t forget: your previous service counts 
toward rank, pay and retirement income. 
Talk it over with your local Air Force Re- 
cruiter, or mail the coupon. 


FORMER SERVICEMEN: 
YOUR EXPERIENCE 
CAN MEAN A 
GUARANTEED 
FUTURE 

INTHE 

NEW AGE OF SPACE 
























PASTE ON POSTAL CARD AND MAIL TO: 


Prior Service Information, Dept. EI-13321 
Box 7608, Washington 4, D. C. 


Please send me more information on the Air Force Prior Service Program. 








Name 
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are interested in monitoring only one or 


twa. specific stations, a fixed-tuned re- hi 


ceiver can be used. The Monitoradio 
Models MC-40 and MC-160 are fixed- 
tuned sets for about $100. 

Among the tuneable FM receivers are 
the Monitoradio MR-10, which covers 
the 152-174 megacycle band, and the 
MR-33 for coverage between 30 and 50 
mc. They are tuned in the same manner 
as a home broadcast radio, but also have 
a squelch control to cut down back- 
ground noise. Monitoradio also builds a 
lower priced 5-tube set called the “Po- 
lice Alarm.” 

Hallicrafters manufactures FM re- 
ceivers for covering these bands. The 
model S-94 tunes from 30 to 50 mc and 
the S-95 covers from 152-173 mc. The 
SX-104 and SX-105 are nine-tube 
models for 30-50 mc and 152-173 mc 
coverage respectively and can be 
equipped with crystals for fixed-tuned 
operation. The se@ral factory-made re- 
ceivers range i f $50 to $150. 

Besides a iu need an an- 











car or even in a boat. Ordinarily 
; rate from house current and 
wh ed in a car, a DC-to-AC con- 
verter is required. 

Don’t expect to hear distant stations, 
although this happens occasionally 
through skip transmission. Reception 
range depends upon the height of the 
transmitting antenna as well as the 
height of your own receiving antenna. 
Range is apt to be greater in winter than 
in summer because foliage tends to ab- 
sorb VHF signals. The power of the 
transmitter also has a bearing on range, 
but not as much as antenna height. 

You should be able to receive fixed 
stations up to 25 to 30 miles away and 
mobile units four or five miles away. 

To identify the stations you hear, you 
need a call book. The Official Registry 
of Radio Systems in transportation, pub- 
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lic safety, indygtrial, and telephone is 
available in lumes from Commu- 
nication @)Book Company, 
Radio Hj ' 
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HEATHKIT 
do-lt-youréal™ 
ELECTRONIC KITS 


— 2 : ee ~ i 8 3 be FE Dea 


‘‘pookshelf’’ 12 watt amplifier kit 
COMBINES BEAUTY, STYLE — — 


Build this high quality amplifier in a few hours 
of your spare time and enjoy true high fidelity 
performance for years to come. Provides full 
range frequency response from 20 to 20,000 
CPS within +1 db, and has less than 1% 
harmonic distortion at fult 12 watt output over 
the entire range (20—20,000 CPS). Miniature 
} tubes are used throughout the advanced cir- 
cuitry, including EL84 output tubes in a push- 
pull tapped-screen output circuit. The special 
design output transformer has taps for 4, 8 and 
16 ohm speakers. The model EA-2-has its own 
built-in preamplifier with provision for three 
separate inputs, mag phono, crystal phono and 
e tuner. Features RIAA equalization, separate 
bass and treble tone controls, and a special 
hum-balance control. Complete with instruc- 
tions for easy assembly. 











MODEL EA-2 


$2895 


SHPG. WT. 15 LBS. 


















Complete selection of Monophonic and Stereo Kits! 
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PREAMPLIFIERS TUNERS SPEAKER SYSTEMS AMPLIFIERS 




































COMPANY 
Send for FREE catalog BENTON HARBOR 39, MICH. 
o—— pioneer in 
i A ; “do-it-yourself” | ) a subsidiary of Daystrom, Inc. 
listing over , j electronics 
. Please send your latest Free Catalog. 





100 high quality 
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i name 
Heathkits for you | 
to choose from. address 
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| city & state 
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April, 195§ 
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and wel 
for easy and 


flat, semicircular, or rat-tail file will en- 
able you to neatly enlarge it. 

Unless your piece of equipment is 
destined for extremely rough usage, 
work with an aluminum chassis. It is 
far easier to cut than steel. Perhaps the 
only drawback to aluminum is that you 
can’t solder to it easily—but, ground 
lugs under various mounting nuts over- 
comes this. These chassis are available 
in natural or painted finishes, gray 
hammertone seemingly the most popu- 
lar. Otherwise, a variety of hammer- 
tone, wrinkle, or flat paints may be 
used, if desired. Consult the catalogs of 
electronic supply houses and you'll find 
a variety of types to house the com- 
pleted chassis. 

Here are some suggestions for under- 
chassis wiring. Run all leads except 
those carrying radio frequencies close to | 
the metal chassis to utilize its shielding | 
effect—and keep them short. When , 
mounting resistors or capacitors make it 
a habit to orient any numbers, color 
dots, or other designations so they are 
visible after construction is complete. 
This makes troubleshooting much sim- 
pler. 

In some of the projects appearing 
in EI, special wiring or construction 
methods may be recommended by the 
author. Follow them carefully since 
they usually contribute to the stability, 
proper heat dissipation, or other factor 
necessary for reliable operation of the 


device. : 


only 44" x 


speaker, tuned RF sta 
64" x 84", the receivers are readily installed, 


the front panel, 


4’ 
excellent sensitivity, built in squelch, ax 


justable from 
Division of 1.D.E.A., Inc. 


and the chassis are easily removed from the 
7900 Pendleton Pike + Indianapolis 26, Indiana 


cabinets for ease of service. 


monitoradlo 


illuminated slide rule dial, 
Housed in attractive cabinets, 


are: built in 
accurate tuning. 


utilities, 


trucking and railroads, conservation depart- 
features 


ordinarily to be found only in much higher 


4 uv or less 


departments, 
offer 


receivers 
30-50 MC 
2 uv or less 


Model M-40 


luv (adjustable) l uv(adjus 


+ 40 ke at 20 db 


and Fire 
two fine 


10% distortion) 


Ideal for monitoring the communications of 
all users of the 30-50 and 152-174 MC bands 
ments, and other governmental, municipal, 
and industrial radio systems, the M-40 and 
M-160 are invaluable, of course, where two 


or more channels must be monitored. 


These 
priced equipment—double conversion, for 
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tivity (for 20 db quieting) 


Frequency Range 








amazingly low cost! 
across the entire — 
rotolaalaaleialier=tilelak- wer: tale 


FM receivers 


Chassis is finished with black wrinkle paint. 
Spray can, right, gives gray hammertone finish. 
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Want To 


Double 
Your Pay 


Get into Radio— 
TV-Electronics 


©pportunities 


in Electronics 















technical ability. 


& FIND OUT how the FCC license helps 


you get a better job or increase your pay on 


your present job 


“License and $25 raise due to 
Cleveland institute training.’’ 
“| sat for and passed the FCC 
exam for my second class li- 
cense. This meant a promo- 
tion to Senior Radio Techni- vineed 1 
cian with the Wyoming State exam without your wonderful 
Highway Department, a $25 a help and nsideration for 
month raise and a District of anyone , Wishing to help them- 
my own for all maintenance on selves.”’ 
the State’s two-way communi- Charles C. Roberson 

system Wyoming 


ion 3 Cheyenne, 
~~, how we guarantee 
your FCC license 


FIND OUT 


passed on to me. |! 








The Master Course in Electronics will provide you 
with the mental tools of the electronics technician 
and prepare you for a First Class FCC License 
(Commercial) with a radar endorsement. When 
you successfully complete the Master Course, if 
you fail to pass the FCC examination, you will 
receive a full refund of all tuition payments. 


——"""kow employers make job 
FIND OUT offers like this to our 
~~ Graduates every month 


RADIO OPERATOR: Capital Airlines (Ohio) is 
looking for a radio operator. A touch typing speed 
of 40 wpm is necessary. Must have at least a re- 
stricted operator's permit, but a radio-telephone 
2nd or Ist class license is desirable. 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 


Desk El-7 4900 Euclid Avenue Cleveland 3, Ohio 


@ rinp OUT what the FCC license means 


Your FCC license is recognized by employers as proof of your 


**| wish to sincerely thank you and the school 
for the wonderful radio knowledge you have 
highly recommend the 
school to all acquaintances who 
sibly be interested in radio. | am truly co 

could never have passed the Fcc 


might 





good 
training 
doesn’t 
com... 
it pays! 


2 
' 
u 


, 
‘You'll Be ~ ds 


Glad You Did |! 


Accredited by the National Home Study Council 





Cleveland institute of Radio Electronics 
Desk El-7 4900 Euclid Avenue Cleveland 3, Ohio 


2 ee ee ee oe ee ee ee ee ee ee ee ee ee ee ee ee 


y ; 
~ Please send Free Booklets prepared to help me get ahead in § 
5 Electronics. I have had training or experience in Electronics as | 
' indicated below: : 
s O Military 0 Broadcasting - 
- 0) Radio TV Servicing C) Home Experimenting, 
s O Manufacturing (1 Telephone Company ; 
: () Amateur Radio 8 ee , 
Isic casas asia tla : 
’ 

! In what kind of work In what branch of , 
i . 

, are you now engaged? Electronics are you !# 
I -ceansaphidieicaecienebecieasbiieiitgiitatiniiti UIE cities 
t . 





oc oo oo oe 
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Di <i 1ZER 


Sig ELECTRONIC 


TESTER 


DO-IT-YOURSELF SERVICING 
INDISPENSABLE—FOR TV, RADIO, Hi-Fi 
Appliances, Autos, Electrical Tools. Used in Home, Shop and Farm, 
Checks Radio and TV Tubes, Components, Voltages and Circuits, etc. 
INEXPENSIVE TO OWN, EASY TO USE 
Anyone can do servicing with this wonderful instrument, pays for itself 
the first time you use it. Best value for money, nothing else like it. 
COMPLETE TRAINING COURSE AND SERVICE MANUAL 
INCLUDED FREE WITH EACH INSTRUMENT 
oe @ Fe Se he UD. UD Ue UD UG. UG UG UU UG OU UG OU OG 
(_] Send “Diagnyzer™ postpaid. | enclose full payment of $9.95 
[] Send “Diagnyzer" C.0.D. | will pay $9.95 plus postage. 
[_] Rush me FREE descriptive literature concerning “Diagnyzer.” 
Name 


Address ...... 


APPARATUS DEVELOPMENT om oe 
Dept. El, Wethersfield, Conn 











Only University offers 


4 WAYS TO STEREO 


for every space, budget and decor 
requirement -or listening preference 





4. Leonard Warren converted his full- 
range “Troubadour” to stereo by using 
a compact Stereoflex-2 “add-on” speaker. 

« Enjoy magnificent stereo by connecting 
two University “add-ons” to a dual voice 
coil woofer in a suitable enclosure. 
3. Fred Waring chose two Ultra Linear 
Response speakers for his stereo system. 
4. Mischa Elman selected a completely 









fabulous ‘“‘Trimensional” TMS- 
Which way to stereo is ic 


phonic speake 
Write to De 
speakers, Inc 
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An Exn-rimenter’s Control Center 


Continued from page 75 


sistance. Short terminals 8 and 9, 
and back off on R1 until the meter 
reads 4 ma. Leaving all other controls 
alone, flip SW2 “off” and set R2 for min- 
imum resistance. Adjust the relay until 
it pulls in by gently pressing the arma- 
ture spring toward the relay frame just 
above the single machine screw, with 
needle-nose pliers. Reset R2 for maxi- 
mum resistance as before and flip SW2 
on, adjusting R1 until the meter reads 
3.5 ma. Again adjust the relay as be- 
fore, continuing the process until it op- 
erates dependably at 3 ma. If you do 
not have a meter, adjust the relay as 
described above until it pulls in when 
Rl is at about 3% maximum resistance. 

The meter terminals are used to con- 
nect a low range milliammeter into the 
circuit. When the meter switch (SW2) 
is flipped to ON the relay is shorted out 
and the meter terminals are connected 
in series with the transistor and power 
supply. When the meter is on, R1 be- 
comes a current limiting resistance and 
should be set so as to prevent the meter 
from being pinned. In addition, when 
at maximum value, it “simulates” the 
relay and provides a means of fast and 
accurate calibration of the device. 

The output circuit controls the mode 
of operation. Normal relay operation is 
provided at terminals 5 and 6. There is 
not enough space on the strip to provide 
every function, that’s why normally 
closed relay operation, which does not 
find much use, was sacrificed. If you 
desire this type of operation however, 
bring out the normally closed lead to a 
binding post and use it, and terminal 6, 
to make contact. A keyed voltage. 
which can be used to power auxiliary 
equipment such as relays, is available at 
terminals 6 and 7, terminal 7 being posi- 
tive. The “lock-in” feature, which is 
controlled by SW3 and used for alarm 
circuits, can be used only with the 
keyed voltage or oscillator. If normal 
relay contacts on a lock-in basis is de- 
sired, connect an external relay (a 
sensitized LB5 is a good choice) to 
terminals 6 and 7. Of course, the nor- 
mal relay contacts (5 and 6) with SW3 
off can control a latching relay for first 
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Shipped on. 
Pr OWal 230.0" 


Try them for 10 days at no risk! 
Examine first, and then only if completely 
satisfied, pay lowest prices for 
highest quality units, in easy 
monthly installments. 


; MODEL 204P 


ise: i ig TUBE-BATTERY-OHM CAPACITY TESTER 

~~» MODEL 905 An Emission Tube Tester, with a completely flexi- 

BATTERY ELIMINATOR and CHARGER ble switching arrangement. Test all tubes. Checks 

Continuously variable voltage output. Automatic batteries under rated load on “reject-good” scale. 

overload relay self-resetting. Either 6 or 12 volt Uses 25W line voltage control. Checks condenser 

operation. Heavy duty rectifier. Continuous opera- leakage to 1 meg. Checks resistance up to 4 megs. 
tion 6V. at 10A. or 12V. at 6A. Intermittent Checks capacity from .01 to 1 mfd. 

operation 6V. at 20A. or 12V. at 12A. Model 204P (illustrated) _. $55.90 

Model 905 (Wired) $37.50 Cathode Ray Tube Adaptor available $ 4.50 




















VOLOMETER, Model 104. croampere meter, accurate to 2%. Housed in 
This 20,000 Ohms per volt in- polished, high impact, bakelite case . . . uses 
strument is the lowest priced, a durable, etched aluminum panel. 3 AC Current 
domestic made, unit of its Ranges. Checks resistance accurately in 3 ranges 
kind in today’s market. Uses to 20 megohms. 5 DC and AC Ranges to 3000 
large 442” D’Arsonval, 50 mi- volts. 5 DB Ranges. Model 104 (wired) $26.95 Net 








? TESTMASTER, INC. 2:0 22:22:22" 
# 5 @ £/-4-9 Balance $6.50 for 4 mos. 

MAIL THIS \\g 192 Mercer Street, New York 12, N. Y. [1] Stora within 16 days 
COUPON 4 Please send me for approval the units checked. Balance $6.00 for 3 mos. 

’ if completely satisfied, | will pay on terms specified, 
TODAY! NO Wi g with no interest or finance charges. Otherwise, OD SS wae” 
OBLIGATION }) | will return after a 10 day trial, positively Balance $8.00 for 5 mos. 
TO BUY~ YOU cancelling all obligations. 


[Se within 10° days 
. w n ays. 
MUST BE ame. > ae - : Siri Balance $5.00 for 4 mos. 
SATISFIED! Address —— : a MODEL 104 KIT. . $19.25 


$5.25 within 10 days. 
” $3.50 for 4 mos. 
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City Zone___St 
All prices net, F.0.B. N.Y 
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RADIO CO 


For model airplanes. 
No operator’s license 


@ Complete & Guar 


with Relay, Tube & Accessories, 
Factory Tested, Small, approx. 3 Oz 


2 AA yh 


iatance Range up 
@ Gyre Magic Tuning tnd 
. yeveaste~seavasee with as little as 


Ready to operate (less sonnel $17.95 Complete Kit 


R/C RECEIVER 2235.2 













EE CATALOG T. 
or FCC Form 505. 


cator—simpiest ey 
s0v * 




























“MITE” MINI RELAY 


SIGMA ar RELAY: 
KS: 
CRYSTALS: 27.255 Mc. 


Pp 32 
Push- Pull SOLENOID, 110 V. 





8000 ohms $5.95; 


mi: 8s; HOLDE 

2” METERS: 0-1 Ma. $3.65; 500 MicroA $3.95; 3 Ma. oom 
2-6V BATTERY CHARGER KIT.....-. $4.95; WIRED.--_-_- 
CHARGER for DRY BATTERIES will charge standard dry cells 
(1%-90V) up to 5 times original life 
RELAY CONTROL UNIT incl. Sensitive 10,000 ohm Sigma 
Relay (114 Ma.) Thermal Bi-metal Strip. Heating Element 
Hi Z Audio Choke. Mini Alnico Magnet, Neon La 


Ma Pull 


5000 2.50 
o ESCAPEMENT. 's3. 9s; SN ESCAPEMENT 3 9s 


co! 
STORAGE SATTERIES: 8854, ft 3”x4" et 27 Amp, Hr 4.25 
NTG MINI 6 Voit. 4 A p/Hr 1 Se"ESie ..--------- 3.45 
s/f aga onl a RECaiVER’ KIT 21% Mc. 5 watt 2-Tube 
le ibe nel. Dril ‘ound 
Coule Res., “Cond., SIGMA Relay, Instructions... -..----- 


R/C BOOKS: Mode! Control $1; Radio Control $1; - gag 2. — 
2.95 


mp, Resistors 


CRRGENES eccceesensesccesoceansennanseceeseed ONLY 99c 
MINI STORAGE CELLS 2V 75c; ___ELECTRIC MOTOR 112V_ .70 
TUSES: XFG1, RK61, 3A4,1AG4, 3A5, AVAIL. Page - gg 29 
RELAYS: 10K ohm, 2 or LLOV AC SPDT 9c; ST... 
Experimenters’' SOLDERING IRON... _...--.~------- 99 
EARPHONES: Plu an 1.95; Standard, Dual 2000 ohm + ‘so 
Experimental a4" MOTOR : Gee enewcccococescoos 2s 
DYNAMOTORS: V1 SOV 7 DDE scnccatoacsseeusue Hey 
12/24V in. iso. Ge VT @ GO MR. coeececcesecescose 9.95 
Mint TRANSMITTER—Radiosonde 390- 410 Mc. 

with 2 Tubes in small box 214"x214"x43%" - Saneqcenee 1.50 


Radiosonde MODULATOR Assembly incl. Mini Sens. Relay. 
Aneroid Barometer-operated Slide Element, in plastic case 1.50 
Coiled PHONE CORD 4-Conductor, stretches to 6 ft. ....- 


36 WALKER STREET. T 


GYRO ELECTRONICS co. NEW YORK 13, WN. Y: 




































D.C. VOLTAGE RANGES: 
0-10, 50, 250, 500 & 1000 

A.C. VOLTAGE RANGES: 
0-10, 50, 250, 500 & 1000 

D.C. eS nee 


& 0-500ma 
RESISTANCE: 


© — 100KO 
DECIBEL: 
20~v Ow +36db (2 ranges) 


ALCO bare: 







MODEL TS-S5A 


JUST 


ORDER DIRECT 
FROM YOUR 


be | 





G-REED-RELAY 14.95 


-6.95 
4.95 


$995... 





VOLT-OHM-MILLIAMMETER 





@ JUST S&S” wide x 3%" high x 1%" deep 
® HANDIEST TESTER YOU CAN OWN 













OR 





pulse—malgy § second pulse—break o 
eration. Fr 

The input circuit permits the use of 
all types of sensing elements. Elements 
that produce current such as selenium 
photocells should be connected between 
terminals 8 and 10, while those that 
change resistance upon the action of 
some outside phenomenon should be 
connected between terminals 8 and 9. 
An example of the latter is the thermis- 
tor used in fire alarms. Besides the 
photocell and thermistor, the partial list 
of sensing elements includes the follow- 
ing: 

A tuned circuit for a field strength 

meter. 

A small microphone and amplifying 

system with a rectified output for a 

sound relay. 

A mercury switch for a change of 

position indicator. 

A commercial moisture element for 

an electronic hydrometer or mois- 

ture alarm. 

An AM tuner tuned to 1240 ke for 

automatic Conelrad alarm. 

Terminals 11 and 12 are the external 
power supply connections. A small AC 
power supply can be used when a semi- 
permanent installation, such as a fan 
control for hot weather, is desired. 

To test transistors with the device, set 
both R1 and R2 to maximum resistance; 
SW2 on and SW1 “Internal”; connect a 
0 — 5 milliammeter across terminals 
1 and 2 and note reading obtained as 
“Leakage.” If this reading is almost 
full scale, the transistor is shorted and 
is worthless. For most transistors it 
should be under 1 ma. If it is, turn SW1 
to “off’; place a 0 — 1 milliammeter 
across terminals 8 and 9; turn Rl 
until the meter reads 1/20 ma; leave 
the meter in the circuit or short out ter- 
minals 8 and 9; turn SW1 to “Internal” 
and note the reading on the 0 — 10 mil- 
liammeter. This reading divided by the 
bias (1/20 ma) is approximately equal 
to the beta gain of the transistor. The 
correct value can be found in many 
manuals. If no meter reading at all is 
detected, the transistor is “open” and 
worthless. The device is set up to test 
PNP transistors only. NPN units could 
be tested if the conneciions on both bat- 
teries are reversed. 
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VIDEO ELECTRIC COMPAN $s ;.. DOWN WITH RISING COSTS OF ELECTRON 


OVER ONE MILLION USED TUBES TO SELECT FROM a? 





PER HUNDRED 












SEND for 


our 
FREE 
complete 
TUBE & 
PARTS LIST 


and order 
blank. 


out ino A WE HAVE OVER 
™ 1000 USED TV SETS 


At All Times tn Our Huge Ware- 
house. Buy one or more of these 
WORKING TVs to sell or use as 





















FREE FREE 19". re $23.00 19”... $58.00 


TC 

“ ” 16”. ..$4000 21”... $72.00 

RCA Cheater Bonus Antenna 17”. .. $46.00 24”... $99 00 
Cord Given with 


Any Tube Order of | Given with Any a i wane o 
ie . * 
$7.00 or More!! TV Set Order'!! : make of set. All tvs ‘cont rail- 


; wark. 
any quantity, WIRE or CALL 
today! 







































in U.S.A. and _ Territories on 
erders over $5.00. 25c 

charge on orders under 5.00. 
25% deposit required on C.0.D.'s. 
Please send approximate postag 
or freight on Canadian and foreign 
orders. Subject to prior sale. 


ELECTRIC COMPANY 
9-15 6TH ST., HARRISON, N. J. 


a 















Phone 
HUmboldt 4-9848 








ed April, 1959 
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Hi-Fi Sourad from Your T.V. Set 





& WHY OF 


-. ae Fl | & STEREO Continued from page 44 


inserted about a half-inch into proper 
HOW=WHY MINEWEST AND BEST holes. Though an 8-pin unit is shown 
HOWWHY> | 


here, 7-pin versions are also available 
| HI-FI STEREO BOOK if your TV set uses a miniature tube in 
~ 1-Fl Mvias all the answers. Explains how Hi-Fi the audio output. A 6AQ5 is a common 
' miStereo components work. Tells HOW and 
TERE WHY to select amplifiers, preamps, record example. 
players. tuners, tape recorders, microphones, Notice that in the schematic three 
i] i! speakers & enclosures. rs é 
a Tells how to read mfr's specs of Hi-Fi points of the sound tube are used; grid, 
equipment 


Shows how to adapt monaural 


systems to stereo. Contains easy way to use ground, and plate. The correct pin 








decibels. Also explains distortion a of a numbers for the 6V6 tube used with the 
Explai feedback, Williamson & tra-Linear circuits, - ’ of 
—~ aay asain, aa nel needs, crossover networks, author S unit are 5. 8, and 3. A survey 
—— volume compecssien « expansion, bess and ooo of TV schematics, going back about five 
»00st. pickups and cartridges, styli and many other subjects : 
Includes latest stereo developments in record players, tuners years, revealed that the 6V6 is com- 
alee yr monly used. Several others appeared 
EACH BOOK CONTAINS A STROBOSCOPE DISC. hi , incid ~ llv. h h — “to 
Price Only $1—BIGGEST HI-Fi STEREO DOLLARS WORTH wnhicn, inci entally, have the identica 
Guaranteed Money Back in 5 Days if Not Satisfied pin arrangement. They are 6W6, 6Y6, 
ABSOLUTELY FREE with each order: Your choice | $a 6F6, 6K6, 6L6, 25L6—all octal, or 8-pin 
of Cisin's newes' 00ks eB " . ; : 
TH od Sates cel ter Wee an. AaY Ween paid types. Two 7-pin miniature types also 


2 books postpaid at cost of only one! 


appeared; the 6AQ5, which uses pin 1 
for grid, 2 for ground, and 5 for plate— 








RUSH COUPON NOW! — 
a=? v sass Ss Ss Se See eS eS eS eS eS eS eS eS eee eee ee 
H. G. CISIN, Consulting Engineer—Dept. E1-8 


a . ° 
H IM, Con s | and the 6AS5 that has pin 2 for grid, 
Amagansett. . 4 ~ 
B Enclosed find $1. Rush, HI-FI-STEREO | vook a — : pin 1 for ground, and pin 7 for plate. 
| 3. Send all 3 books. Enclosed find $1.50 : Any variation in tube types for your 
g Name --coovccccrrrirocriiicirctiicerciccctcct a | particular set must be determined from 
B city . os 8 5, Tn mciisisinetiicis | 


a diagram. 


Installation of the unit is outlined in 
ASSEMBLE YOUR OWN the photos. A likely spot for the case is 


WALKIE-TALKIE inside the rear cover of the TV set. Plug 


in the Vector socket as illustrated and 
RADIOPHONES run the phono cable to a high level input 
New Model for 


of the hi-fi set as described before. The 

TV set should be off. 
en d Switch to the “Hi-Fi” position and 
Citizens Ban adjust your amplifier volume control to 
. its usual position. Bring up the TV 
——_ $1 8.98 volume control until a comfortable 


Lessee eee eee ee eee eee eee eee eee eee ot 
SO 











ONLY east listening level is heard. If there is feed- 
through of sound in the TV speaker, 
“ reduce the TV volume control and raise 

e Meets FCC requirements for new crass ‘‘D” citizens band ; : ‘ 
radio-telephone. the hi-fi amplifier volume. If hum is 

eg yt on application by any U.S. citizen | | heard under the normal sound, reverse 

e Transmits and receives one to several miles depending on the AC plugs (one at a time) on the 
obstructions and elevation. ° : 

e Assembled unit is completely portable and requires no ex- hi-fi or TV. One precaution to observe 
ternal connections. Operates from self contained batteries is not to use the magnetic or mike input 
obtainable at your local radio store. hi fi f , h “ i 

e Electronic chassis is wired, a ag og - -_- ~ on your Nni- or use with this device. 
crystal controlled oscillator, R.F. power amplifier, audi ° 
modulator, receiver with R.F. stage, and a new transis- If you plug into one of these jacks, the 
torized audio booster stage ter _ loud reception plus signal levels will cause distortion. 

a complete set of tubes and transistor. F me £. 3 ‘ . 

© Radio receiver is tunable to any of the 22 channels. by a While the unit is in hi-fi operation 
single control knob. Features ultra-high amplification, some very low level sound may barely 
automatic volume control and noise clipping. , ) : 

* Instructions and photographs are supplied withagseh chassis be heard in the TV speaker. Since this 
for completing the walkie-talkie as 1 3 - . 
sories are not included but are availaygat low cost. should not prove annoying, no attempt 

ORDER TODAY INCLUDE POSTAL MONEY @RDER FOR FAST was made to eliminate it entirely. How- 

DELIVERY. C.0.0.'S REQUIRE $5.0G§DE 2 


ever, it may be cut down even more by 
increasing capacitor C1. 4 
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NEW! LAFAYETTE PROFESSIONAL - 
STEREO MASTER AUDIO CONTROL CENTER 






79.50 


ret ONLY 7.95 DOWN 
IN KIT FORM 


WIRED 134.50 


Solves Every Stereo/Monaural Control! Problem! 
@ UNIQUE STEREO & MONAURAL CONTROL FEATURES 
@ AMAZING NEW BRIDGE CIRCUITRY FOR VARIABLE 
3d CHANNEL OUTPUT & CROSS-CHANNEL FEED 
@ PRECISE “NULL” BALANCING SYSTEM 


A REVOLUTIONARY DEVELOPMENT IN STEREO HIGH Fi- 
DELITY. Provides such unusual features as a Bridge Control, 
for variable cross-channel signal feed for elimination of ‘‘ping- 
pong’’ (exaggerated separation) effects and for 3d channel 
output volume control for 3-speaker stereo systems; 3d channel 
output also serves for mixing stereo to produce excellent mon- 
aural recordings. Also has full input mixing of monaural program 
sources, special ‘‘null’’ stereo balancing and calibrating system 
(better than meters), 24 equalization positions, all-concentric 
controls, rumble and scratch filters, loudness switch. Clutch type 
volume controls for balancing or as 1 Master Volume Control. 
Has channel reverse, electronic phasing, input level controls. 
Sensitivity 1.78 millivolts for 1 volt out. Dual low-impedance 








tputs (plate followers), 1300 ohms. Response 10-25,000 cps 
+ 0.5 db. Less than .03% 1M distortion. Uses 7 new 7025 low- 
noise dual triodes. Size 14” x 4%” x 10%”. Shpg. wt., 16 Ibs. 
Complete with printed circuit board, cage, profusely illustrated 
instructions, all necessary parts. 
LAFAYETTE KT-600 — Stereo Preamplifier kit Net 79.50 
LAGOO Same as above completely wired.................. Net 134.50 

















— 6 TRANSISTOR SUPERHET RECEIVER KIT 
P with LATEST NPN-PNP TRANSISTORS 
own e GE 2NI88A AUDIO TRANSISTORS IN PUSH-PULL OUTPUT 
able 100% SUBMINIATURIZED 
: ¢ NEW 28 PAGE INSTRUCTION MANUAL 
e in This transistor set provides superior commer- 
mon cial quality. Circuitry features 6 transistors 
and diode, matched loop, oscillator coil and 
IF’s and transformer coupled push-pull audio, 
Speaker and earphone jack for private listen- 
hree ing. Complete kit includes detailed instruc- 
: tions. 6% «x 3%11 Shpg. wt., 3 Ibs. 
rid, NEW KT-119A —Complete Kit—Less Battery 
" Less Case ig __, SRR maT aay Net 27.50 
pin 27.50 and Battery BATTERY — BURGESS 2N6 ..Net 1.30 
1 the MS-339A-Brown leather case with carrying strap..... Net 2.95 
MS-366—Sensitive Matching earphone .............++. Net 1.29 
rvey 
t five 
3 TRANSISTOR SUPERHET POCKET RADIO KIT 
com- © A TRUE POCKET SUPERHET RECEIVER—NO EXTERNAL ANTENNA 
~ared @ NO EXTERNAL GROUND 
ae A truly sensitive, super-selective pocket superhet 
itical receiver. Features matched components, built-in 
ferrite antenna, compact circuitry and commer- 
6Y6, cial appearance. Complete kit with detailed in- 
. structions. 4% x 2% x 1-1/16". Shpg. wt., 1 Ib. 
8-pin KT- 116— Complete Kit, less earphone and 
> also SI caciiiseeissnshcssichisisliissismsiacaiuha site Net 14.95 
7 MS-260—Super Power Dynamic Earphone .......... Net 3.95 
pin 1 or MS-368—Sensitive Economy Dynamic Earphone..... Net 1.44 
ate— Battery 9V. RCA V5309 .....-....-ccs---cseessssnessnveeseneeenees Net 1.13 
grid, : 
plate. 4 TRANSISTOR TELEPHONE PICKUP AMPLIFIER KIT 
ING OF 
your * PHONE CONVERSATIONS 
from Extra-sensitive 4 transistor tele- 
phone pickup amplifier with ‘‘class 
| ““B’’ push-pull output for efficient 
speaker operation. Merely requires 
ed in pickup coil under or near phone. 
: Also may be used as-high gain 
“ase iS amplifier for phono and mike. 
] Eaasy-to-follow instructions. Size 4% x 4% x 4%”. Shpg. wt., 3 lbs. 
P ug j KT-131—Complete Kit Less Battery & Pickup Coil... .- Net 17.95 
d and BATTERY RCA VS305 (9V)........2...0c0ceee cee: Net 1.30 
input MS-16—Telephone Pickup Coll................e00-05- Net 1.95 
” “SUNFLEX"’ 2 TRANSISTOR 
REFLEX RADIO RECEIVER 
n and KIT 
trol to 
ie TV @ FOR SOLAR OR FLASHLIGHT 
BATTERY OPERATION 
wrtable 
S feed- @ NPN-PNP CIRCUIT REFLEXED 
ke r FOR 3 TRANSISTOR 
ea or, eS, PERFORMANCE 
d raise 
: An efficient miniature receiver kit for earphone operation. Works 
1um 1S on 2 inexpensive penlight cells (3 volts) or in sunlight using solar 
" batteries (not supplied). 1 mil current drain. Complete kit with 
everse detailed instructions. Size 4% x 3% x 15%”. Shpg. wt., 1 Ib. 
on the KT-132—“‘SUNFLEX” KIT (less earphones)........ Net 11.95 
MS-260—Super Power Dynamic Earphone............ Net x 
bserve — 3.98 
i t 
Sam om “HELIODYNE” SUBMINIATURE 
SOLAR SILICON BATTERY 
ks, the @ MOST EFFICIENT TYPE OF SUN SATTERY 
n. Generates electrical energy from sunlight or other light. source. 
ti Rated 3.2 volts at 2 milliamps. Ideal for ‘‘Sunfiex’’ receiver. 1-1/16 
eration x 3/32". 
barely M$-420—“HELIODYNE” SILICON SOLAR BATTERY)», 
° Net 7. 
ice this ™ 
attempt hafayette Kudo 165-08 LIBERTY AVENUE 
. ee LPS JAMAICA 33, N.Y. 
nore by WEW YORK WY | BOSTON. Mass] BRONX. MY | NEWARK. MJ | PLAINFIELD. NJ | 
100 6th Ave |110 Federal St.}54¢2 E Fordham Rd} 24 Central Ave | 139 W. 2nd St 
lustrated| April, 1959 
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20,000 OHM PER VOLT MULTITESTER SEMI-KIT 
® 20,000 OHMS PER VOLT DC— 
10,000 OHMS PER VOLT AC 
© 40 MICROAMPERE 3” 
D‘ARSONVAL METER MOVEMENT 
© HIGH INPUT RESISTANCE ON 
ALL DC AND AC RANGES 
@ JUST CONNECT A FEW 
WIRES TO COMPLETE 
THE KIT 


ONLY 11.95 


The. semi-kit is a new concept in test equipment kits. All 
the important or difficult parts are already mounted. All 
that remains to be done is to mount and wire in a few 
small parts — a job so simple you'll finish before you 
realize it, and best of all, you'll have one of the finest 
high sensitivity multitesters on the market. When used in 
a circuit, the high input resistance on all DC and AC 
ranges does away with the highly inaccurate readings 
common to low résistance testers which load the circuit. 
Ranges: DC Volts, 0-10-50-250-500-1000; AC Volts, 0-10- 
50-250-500-1000; DC CURRENT, 0-500 ua, 0-10-250 ma; 
OHMS, 0-10K-100K-1 meg; DECIBELS, -20 to +36; PLUS 
0-5000 henries and 250 mmf. to .02 mfd. Black case 
54%,” x 33%,” x 1%/_”. Complete with test leads, all parts, 
and instructions. Shpg. wt. 3 Ibs. 
TK-10 KIT 







Net 11.95 
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a 67 West 44th St., 
. oa we 





ent can reach this mail- 
nce for only 25¢ a word. Copy 
y issue must be in our office by 
20th. Mail to ELECTRONICS 
New York 














e « « FOR SALE 


MONEY SAVING Prices on tubes. TV, 
Radio, Transmitting and _ Industrial 
Types. New, Ist quality, guaranteed. Top 
name brands only. Government surplus 
and commercial test, lab and communi- 
cations equipment in stock. Sell us your 
excess tubes and equipment. Unused, 
clean tubes of all types wanted. Send 
specific details in first letter. Write for 
“Green Sheet'' catalog 25¢. Barry 
Electronics Corp., 512 ig <t 
El.), WA 5-7000, New York 12, N. Y. 
RING-VALVE JOB while driving, se 
Literature. Motaloy, Grantham 4, 
Penna. 


CLASS “D’’ FULLY explained. “Citizens 
Radio Report D"’ contains thirty pages 
and over 12,000 words. Even tells how 
home-made equipment can be used for 
two-way communications on the new 27 
megacycie band. No tests or operator's 
license for Class ''D."' Complete report 
$1.00. Arthur Human, 6 Berkshire, Wor- 
cester 9, Mass. 
NEW 1959 WORLD'S Largest Catalog, 
1536 pages. Weighs 7 pounds. $3.50. 
We refund your $3.50 on purchases of 
$25.00 or more. Spera Electronics, 37-10 
33 St., Long Island City, N. Y 
AUDAX KT-16 Arm Kits. Regular $18.50, 
only $12.95. Box 2321, Austin !1, Texas. 


* « « EMPLOYMENT OPPORTUNITIES 


PRINTING - ADVERTISING SALESMEN. 

Excellent moneymaking sideline selling 
Decalcomania Name Plates. Advertising 
Specialties. Sign letters, Automobile ini- 











tials. Free Samples. ‘'Ralco'’-El, Box L, 
Boston 19, Mass. 
JOBS OVERSEAS! Write Janecek 


Development Co., 109 Hub Station, 


New York 55, N. ¥ : _ 
MONEYMAKING HOMEWORK! Perma- 

nent Employment! Free Outfits! Hirsch, 
1301-25 Hoe, New York City 59. 


FLORIDA JOBS, all kinds, entire state, 
hundreds listed. Write Fastway Service, 
Daytona Beach. 


e « e BUSINESS OPPORTUNITIES 


FREE "FRANCHISE Profit Letter’ de- 
scribes nationwide opportunities. Ex- 








clusive distributorships, dealerships, 
agency operations. Write today. 
National Franchise Reports, E!-528, 333 


North Michigan, Chicago |}. 
WE PAY $3.50 ib. dried. Grow Mush- 
rooms. Cellar, shed and outdoors. 
Spare, full time, year round. We pay 
$3.50 Ib. Free Book. Mushroom, Dept. 
315, 2954 Admiral Way, Seattle, Wash. 
$1,000. MONTHLY POSSIBLE, raising 
Earthworms—African Giants. Backyard, 
Garage, Basement. Complete Illustrated 
Booklet, explains raising, feeding, pack- 
ing, marketing. Only 25¢! Ozark Worm 
Farm-E, Willow Springs, Mo. 
VENDING MACHINES—No selling. Op- 
erate a route of coin machines and earn 


high profits. 32-page catalog free! 
Parkway Machine Corp., Dept. 33, 71 
Ensor St., Baltimore 2, Md. ; 
LIFETIME INCOME! Fre m usi 


catalog. Gui 
Boulevard, L 


5123E 
les 41, 








MAKE $25-$50 WEEK, clipping newspaper 

items for publishers. Some clippings 
worth $5.00 each. Particulars free. Na- 
tional, 81-EX, Knickerbocker Station, New 
York City. 


OFFER NEW Services with Your Driver's 
License. Earn money full or part time. 
No Car. No investment needed. Write 
Prescott House, P. O. Box 134, Clifton 
23 N J 
$200. MONTHLY POSSIBLE, Sewing Baby- 
wear! No house selling! Information 
Free. Send name to Cuties, Warsaw 168, 
Ind. 





e « « Hi-Fi 


ENGINEERING DEGREES Earned through 
Home Study. Electronics, Electrical, 
Mechanical, Civil, Physics. When writing, 
specify course desired. Pacific 
International College Of Arts And 
Sciences primarily a correspondence 
school. Resident classes also carried. 
tng Santa Monica Bivd., Hollywood 38, 
alif 
SHORTHAND IN Four | Days! ‘Learn at 
home. $2.98 postpaid. Take notes three 
times faster. Free proof. Cunningham, 8! 
Bailey, Lawrence, Mass. 


LEARN WHILE Asleep. ‘Exciting "details 


free. Sleep-Learning Research 
Association, Box 24-El, Olympia, Wash. 





HI-Fi CONVERTER. Console sound from 

your radio, television set, or record 
player, with new speaker system kit. 
Write for free folder. Windhaven Radio, 


Box 15C-74. Baroda, Mich. ae 
UNUSUAL VALUES. Hi-Fi components, 


tapes and tape recorders. Free catalog 








El, Stereo Center, 51 W. 35 St., NYC I 

CROSSOVER NETWORK Kits. Write 
Watson Industries. 110 Mildred Ave- 

nue, Venice, California. 

e « « TAPE RECORDERS 

THE AMAZING Electronic , Educator 


offers exciting new concept in educa- 
tion. Free details. Sleep-Learning 
Research Association, Box 24-El, Olympia, 
Wash. 


TAPE “RECORDERS, Hi-Fi components, 


Sleep Learning Equipment, tapes. Un- 
usual values. Free catalog. Dressner 
69-02 Z, 174 St. Flushing 65, N. Y. 


RECORDERS TAPE Decks, Stereo Tapes, 

Accessories, excellent values, cata- 
logue. Efsco Sales, 270R Concord, West 
Hempstead, N. Y. 


e « « RADIO & TV 








WE BELIEVE we have the most interesting 
illustrated catalog of Government sur- 
plus electronics, parabolic reflectors, 
snooperscopes, mine detectors, receivers, 
transmitters, and just plain junk. Abso- 
lutely crazy prices. Send !0¢ for our fan- 
tastic, amazing, surplus electronic cata- 
log and get ready to spend your money 
on our junk. Meshna, 580a Lynn, Malden 
48. Mass. 
DIAGRAMS FOR repairing radios, ampli- 
fiers, $1.00; television $2.00. Give make, 
model. Diagram Service, Box 672-El, 
Hartford 1, Conn. 


BUILDER - EXPERIMENTERS: RADIO 

Workbench is jam-packed with proj- 
ects and articles for you. Latest issue— 
25¢. Radio Workbench Magazine, Carls- 
bad, N. M. 


"20 DISTANCE CRYSTAL Set Plans’ 
handbook, Transistor experiments and 
catalog—30¢. Laboratories, 1131-K Va- 
lota, Redwood City, Calif. 
CRYSTAL RADIO Experimenters. 
to Hulet, 305 Hope, Lakewood, 


e « « EDUCATION & INSTRUCTION 


ED DEGREE? Trinity College offers 
It college subjects correspondence, 
helor's, master's, doctorate $100. I11 
apes Avenue, Newark !2, N. J. 


Ps es 











e « « ELECTRICAL SUPPLIES & 
EQUIPMENT 


APPLIANCE PARTS Wholesale, Cata- 
logue 25¢. Simeico, 26 South 20 Street, 
Birmingham 3, Ala. 


e « « BUILD-IT-YOURSELF 


“AUTOMATIC GARAGE Door Control” 

book; complete, clear plans, photos, 
exploded view, instructions. Standard 
parts, radio/post control. $2.00 (gquaran- 
teed). RL Books, 5649B Costello, Van- 
Nuys, Calif. 


e « « PLASTICS 


NEW, DO-IT-YOURSELF casting and 

molding Plastics! Make Beautiful and 
Unusual items. No Experience or Machin- 
ery Necessary. An Exciting Hobby, a 
Profitable Profession. Send 25¢ for Big 
64 page Catalog listing Hundreds of Ma- 

















terials, Molds, Jewelry, Accessories and 
Complete Outfits. Castacraft Corp., 
Dept. D-74, P. O. Box 555, Palo Alto, 
Calif. 


NEW LIQUID Casting Plastic clear, col- 

ors. Embed real flowers, minerals, bio- 
logical specimens, delicate instruments, 
electronic parts. Also cold setting resin 
and fiberglass for laminating, casting, 
molding, coating. Manual 25¢. Castolite, 
Dept. D-116, Woodstock, Ill 


e « « INVENTIONS & INVENTORS 


INVENTORS—SEND for free Patent In- 

formation book and Inventors Record. 
Registered Patent Attorney, Associate 
Examiner, Patent Office 1922-1929; Patent 
Attorney & Advisor, Navy Department 
1930-1947. Gustave Miller, 49El Warner 
Building, Washington 4, D. C. 


« « « MISCELLANEOUS 


HYPNOTIZE SUCCESSFULLY! Easily 

learned, fast, modern methods! Au- 
thor's “Instantaneous"’ and “Against 
Will’ methods exposed! Complete illus- 
trated course—including  self-hypnosis 
and “Secret Nerve Pressure Technique" 
$1.00. Arthur Fowler, 851 Draper Avenue, 
Schenectady 6, N. Y. 


REMAILS .25¢. RECEIVING-FORWARD- 
ING $1.00 month. Details Free. Box 142, 

Long Island City 5, N. Y. 

"RULE OTHERS with thoughts.” (Telepa- 
thy.) Details—stamp. Clarion, 846-L9 

Sunnyside, Chicago 40. 

RUBBER STAMP. 3 lines office type. Send 
$1.00. Box 66, Mt. Holly Springs, Penna. 
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“COBRA. DEFENSIVE 

tricks."' Designed to help pe 
adults. $2. Gaucho, 846-L9 Sunn 
Chicago 40. 


“WINEMAKING,” $1.00. “STOUT, 

Ale Brewing," $1.00. Illustrated. 
Books, Box 1242-A, Santa Rosa, Calif. 
1000 EMBOSSED BUSINESS Cards $4.50 

postpaid. Free chart, samples. Baker, 
9244 Convent, Phila. 14, Penna. : 
“HYPNOTIZE . ONE word ... One 

fingersnap,"' on stage. Satisfaction—or 
refund. $2. Hypnomaster, 846-L9 Sunny- 
side, Chicago 40. 


e « « STAMPS & COINS 








NT WORLDWIDE with ap- 


ly. A. B. Jacobsen, Crom- 
N NT ‘plus Bargain Lists 10¢. 
utchinson's, Box 4747, Philadelphia 


34, Penna. 





e e « DETECTIVES 





DETECTIVES—WORK Home—tTravel. Ex- 

perience unnecessary. Detective Par- 
ticulars free. Write, Wagner, B-125 West 
86th, New York 24. 





e « « MUSIC 





UNITED NATIONS. Five different [0¢. 
Approvals. Anderson, {112 Harrison, 
San Francisco 3, Calif. 





SONGPOEMS AND Lyrics Wanted! Mail 


to: Tin Pan Alley, Inc., 1650 Broadway, 
New York 19, N. Y. 









SEND YO or nega- 
tive for 


prints at 
wholesale “Bi fin- 
ish)—$1. $2.00. 
8x10—$1.25 ee 3 tor $3. 25. Add 75¢ 
when sending snapshot without negative. 
No C.O.D.'s. Breiter, 229- 1 Grand Cen- 
tral Pkwy., Flushing 64, * 3 


e « « ROCKETS 


ROCKET AMATEUR'S Guidebook. New, 

valuable guide to sources of rocket 
kits, plans, supplies, free instruction man- 
uals, safety rules, legal regulations, uni- 
versity courses. includes list of rocket 
clubs, big bibliography. Only $1.00. 
Space Products, ~~ El-2, 38 East 57th 
St., New York, N. 











NEW 


DIFFERENT 


For hi-fi fans and collectors of unique recordings, here 
. Music arranged for piano and 
harp. A real first in hi-fi! Great old tunes played on this 
unusual combination of instruments by Will and Heke 

Irwin. And on the reverse side, a fascinahime 


is a great adventure. . 


tion of piano-and-harp artistry, with s 
tary written and narrated by hi-fi autho 













This is the first in a new series o 
. records of excepti 
brought to you on the FAWCETT F, 


in listening . . 


EXCITING 


TO ORDER: Send $4.98 for 
each copy of “Hi-Fi Harp” 
to FAWCETT RECORDS, 
Box El, Greenwich, Conn. 
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Continued from page 50 


respotting table lowers and its gripper 
pads tighten around those pins that re- 
main standing, lifting them out of the 
way. The sweeper arm quickly clears 
the deadwood, and the table replaces the 
standing pins to the exact locations from 
which they were taken, ready to be 
bowled over by the second ball. Pins 
offspotted by the first ball are put right 
back on their offspot position. 

How? The gripper pads, over four 
inches in length, are each equipped with 
a respot cell connected to the “brain.” 
They are also mounted on horizontal 
rolling tracks. As the gripper pads de- 
scend and brush ever-so-lightly over the 
standing pins, the respot cell’s micro- 
switches and circuits sense the location 
of the pin, combine with the “brain” to 
move the gripper pad directly in line 
with the pin, and then lock it there until 
the pin has been respotted. 

The only occasion a bowler would 
have to push a button is to get a new 


setup after the tenth frame. —§-— 


April, 1959 





Continued from page 57 


terminals of the ignition coil and the 
connection can be made at either point. 

Calibration can be carried out at the 
nearest garage. Have the mechanic at- 
tach his tachometer, rev up the engine 
and adjust R7 so the meter agrees with 
the garage instrument. 

Variations in the value of the com- 
ponents may require a change in the 
value of R6 to place exact calibration 
within the range of R7. If, by adjusting 
R7, the tach reads too high, R6 should be 
reduced in value. Conversely, if the 
tach cannot be adjusted to read high 
enough, increase the value of R6. 

Cost is about $8 plus meter. -—@ 





p from distributor points. 
113 





The Greatest fn lest Instruments _... that's the opinion of leading elec- 
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Precise Developmet 
Oceanside, Long island, 


Please send me information a 
eas 


——— 
Address Zone____—_State —_— 


= r would like information too! 


My Deale 
——a—————— 


© Address ee: Zone__—_State_—_— 





Mutual Conductance and Emission 


TUBE TESTER 


it is the first and only device that measures 600-mil tubes o 


of operation. Selected for use by the United States Department of 
MODEL 111K, Kit, $79.95; MODEL 111W, Factory-wired 


DEVEL 


bout Test Equipment. 


' aaaaee* 
v Cy ———""—__- ascaeseaee”™ 


Here is a tester that actually checks a tube for its application, not 
whether it is just good or bad. GM and emission are checked separately. 


Sweeps from 0 through the normal testing range when making measure- 
ments to give an average evaluation of the tube over an extended range 


tronic engineers, radio service people 
and amateur radio enthusiasts. And 
Precise has achieved this reputation, 
too, because of its efforts to bring you 
the best possible equipment at the 
lowest possible prices. You can 
depend on Precise for quality—based 
upon ingenuity, originality, and pro- 
duction “know-how.” 


nm a meter. 


Standards. 
39.95 


OPMENT CORPORATION 


OCEANSIDE, se Y. Cable Address: CHURCHIN 











CUT HOLES 
IN 1-1/2 MINUTES 


(OR LESS) 


with Greenlee 
Chassis Punches 




















Many sizes . quickly make 
smooth, accurate holes in metal, 
hard rubber, or plastics . for 
sockets, plugs, controls, meters, 
panel lights, etc. Easy to use, simply turn with 
a wrench. Write today for free literature. 


068 b 



















All crystals made from Grade ‘‘A’’ imported quartz 
round and etched to exact frequencies. Uncon- 

ditionally guaranteed! Supplied in: 
FT-243 holders. Pin spacing 1 3 ". Pin diameter .093. 
OC-34 holders. Pin spacing 34”. Pin diameter .156 
mc-7 holders. Piz spacing 34”. Pin diameter .125 
FT-371 holders. Pin spacing %4 Banana pins. 

MADE TO ORDER CRYSTALS 
1001KC to 2500KC: 





01% Tolerance $2.00 -005% Tolerance.$2.75 
2SO1KC to SOOOKC: .005% Tolerance. - -—__ $2.50 
S001KC to = OOKC: .005°% Tolevence . .$3.00 


os +s rify holder wanted. 
~~ANY AMATEUR, NOVICE TECHNICIAN SANO CRYSTALS 
-01% Tolerance $i.so each—8U meters 3701-3749 KC, 40 meters 
7152-7198 KC, 15 meters 7034-7082 KC, 6 as 8335-3650 KC 
IKC) 








NEW CITIZEN BAND er DO CRYSTALS $2.50 


Following Beg uencies in Stock. (Frequencies listed in megacycies) 
26.965, 6.975, 26 .5es. 27.005, 27.015, 27.025, 27.035, 
27.055, 39. 065, 27.075, 27.085, 27.105, 27.115, 27.125, 


oo aaa 27.155, 27.165, 27.175, 27.185, 27.205, 27.215, 





ASK YOUR LOCAL ngs B rr tte gg ~ FoR by ga ee 
LOOK FOR Low & ED DISPLAY ARD. 

i He Does Not Stock B.. Crystals oe Direct From The Factory 

SEALED OVERTONE CRYSTALS supplied in metal HC ‘/6U holders 

—pin spacing .486, diameter .050 





15 to 30 MC. .0O5 tolerance. -—.....-..-~- oo --2 93-88 of 

30 tw 45 MC. .005 yt erence oo rane $4.10 ea 

45 to 60 MC. .005 tolera - OSE eeo “29ane sens $4.50 ea 
FUNDAMENTA REG. SEALED CRYSTALS 


In HC /6U holders from 100K. 10,000KC any frequency 
ON 846.09 55008 55058050050 oO2nEees $3.50 ea. 
MARINE FREQUENCY CRYSTALS 
All marine frequencies from 2000. S3200KC .005 tolerance. _$2.50 

43, 











(Supplied in either FT-2 MC-7, or FT-171 holders.) 
RADIO CONTROL tOL CRYSTALS 
in Stock For Immediate Delivery. (Frequencies listed in mega 


Sees. Seated Crystais 26.995, 27. os. 3 27.095, 27.145, 27. 195, 





A" pin spaci ng. - specify p pin diameter .0983 or .050) $2.50 ea. 
Stock crystals in FT- 243 holders from 5S675KC to 8650KC in 
i PR RN Seca Re = TS Ae RSE 75c or 3 for $2.00 


FT-241 lattice crystals in “all ane from 370 KC to 540 KC 
(All except 455 KC and 500 KC.) SOc 
Matched pairs +15 cycles $2.50 per pair. 

200 KC Crystals, $2.00; 455 KC Crystals, $1.50; 500 KC 

















Crystals, $1.50; 1000 KC Frequency Standard Crystals, $3.50; 
100 KC Frequency Standard Crystals, $4.50; Dual Socket for 
FT-243 Crystals, 15c; Ceramic socket HC/6U Crystals, 


(Add 5e per crystal for postage and handling.) 
WRITE FOR FREE CRYSTAL CATALOG 





COMPLETE WITH OSCILLATOR CIRCUITS 


TEXAS CRYSTALS 
8538 W hr - AVENUE RIVER GROVE 
ALL PHONES— GLADSTONE 3-3555 

to prior sale and change 
orders MUST be accomp: 

TH PAYMENT IN FULL NO 

en made in U.S. and possessions only 
r postage and handling charge 
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Jobs Like These Go to the 
Radio-Television Technician 








mon Tet = 
ese Men 
“I knew practically nothing 
about Electronics. After 15 les- 
sons I started repairing sets. My 
future looks bright.” D. B. 
ACKERMAN, 
Minn 


“Thanks to NRI. I operated a 
successful Radio Repair shop. 







Then got a job with WPAQ: 
now I am an engineer for 
WHPE."” V. W. WORKMAN, 


High Point, N. C 












p 
home. In 
m lowest 

‘a R, Toronto, Ohio. 









Minneapolis, 
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Offers You 
Good Pay, Success, Bright Future 


Bigger than ever and still growing. That’s why Radio-TV 
has special appeal to men not satisfied with their earn- 
ings. More than 4,000 Radio and TV stations on the air. f 
More than 150 million home and auto Radios. 40 million § 
TV sets. Training PLUS OPPORTUNITY is the ideal 









a» 


wit 2 combination for success. Plan now to get into Radio-TV. 
3.€.smitH National Radio can train you at home in your spare time. 
Founder NRI is the oldest and largest home study Radio-TV 


school. Easy to understand, well illustrated lessons teach 
you basic principles. And you LEARN-BY-DOING, by practicing 
with kits of equipment NRI sends. 


Start Soon to Make $10—$15 a Week in Spare Time 


Soon after enrolling many NRI students start to earn $10, $15 a 
week extra fixing sets in spare time. You get the benefit of NRI’s 
more than 40 years’ experience training men. Make a move today 
toward becoming one of that select group—a Radio-TV Technician. 
Send Postage-Free card today for actual Lesson and 64-page Catalog. 
BOTH FREE. NATIONAL RADIO INSTITUTE, Dept. 
9DK, Washington 16, D. C. 


You Practice Communications 
with Equipment NRI Sends 


Nothing takes the place of practical 
experience. As part of NRI Com- 
munications Course you build this 
Broadcasting Transmitter; train for 
FCC License. 


You Practice Servicing 
with Equipment Sent 


As part of NRI’s Servicing Course 
you build AC-DC Superhet Receiver, 
Vacuum Tube Voltmeter, many 
other pieces of equipment for prac- 


| tical experience. 
mg MAIL “See CARD » 














elevision 


or Communications 
ticing at Home 
in Spare Time 


What NRI Graduates ond p une Say 


Chief Engineer withStation Good Spare Time Earnings Has Own Radio-TV Business 
“I am Chief Engineer “Am doing well in ‘‘Have a pplia nce 
with KGCU Also spare time Radio and re oe — SS Se 
have my own spare TV Sometimes have helped get me top 
time servicing busi- 3 TV jobs waiting rated job.” W. M 
ness R. BARNETT, G. F. SEAMAN, New WEIDNER, Fairfax, 
Bismarck, N. a York, N. Y. Ss. D. 


‘CUT OUT AND MAIL 
POSTAGE-FREE CARD 


SAMPLE LESSON 
and 64-Pg. Catalog 


NO STAMP NECESSARY 
WE PAY POSTAGE 


NATIONAL RADIO INSTITUTE 

Dept. 9DK, Washington 16, D. C. 
Mail me Sample Lesson and 64- 
page Catalog. (No salesman will } 
call. Please write plainly.) 


Accredited Member Na y Council 











UM 


Mail Postage-Free Card for 


FREE 
Shows how easy it is to 
Train at Home for Good 


RADIO-TV JOBS 


Find Out What NRI— The, 

Oldest, Largest Home = 5 Ee of 
Study Radio-TV School § l CING 
Can Do For You a 


Since 1914—NRI has been train- 
ing ambitious men at home. 
Thousands have found NRI’s 
training the way to higher earn- 
ings. 


See Inside 
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REK-O-KUT RONDINE=* 


Rondine K-33H Specifications; powered by Rek-O-Kut For ease of installation, handsome Rek-O-Kut bases 
hysteresis synchronous motor. Single-speed (3313 and pre-drilled motor boards are available. Bases from 


rpm) with Crown-Spindle belt drive: includes built-in $10.95: Mounting Boards from $4.95. Rek-O-Kut 
strobe disc and on-off switch. Assembly: 30 minutes Tonearms from $27.95. “Hysteresis motors are essen- 
mplete instructions in tial for the professiona! quality required by broadcast 
3H Turntable Kit only and recording studios. 
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Rek-O-Kut Co., Inc 
Dept. E14 
38-19 108tt 


Please senc 
REK-O-KUT © 
HIGH FIDELITY TURNTABLES 


TURNTABLE ARMS 


Export: Vv 
Canada: Atia 
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Ro inezathe Hys is Line...Engineered for the Studio...designed for the home! 
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